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1. Thoracic imaging rotation

2. Cardiovascular imaging rotation

3. Abdominal imaging rotation

4. Musculoskeletal imaging rotation

5. Neuroimaging rotation

6. Interventional neuroradiology rotation

7. Interventional radiology rotation (body)

8. Pediatric imaging rotation

9. Breast imaging rotation
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1. THORACIC IMAGING ROTATION

315213 Milestones 14 Thoracic imaging rotation

Imaging procedures Minimum requirement Ist year (rotation 1-2) | 2nd year (rotation 3-4) | 3rd year (rotation 5)
Chest radiographs 500 200 200 100

Conventional CT of the chest 40 20 20 10

HRCT of the chest 15 2-3 5-7 5-7

CT pulmonary angiography (CTPA) 10 3 4 3

US chest, pleural or diaphragm 5 0-2 0-2 0-2

MRI of the chest 5 0-2 0-2 0-2
M3Uszinszav EPA 14 Thoracic imaging rotation

Imaging modality | Chest radiographs CT chest HRCT / CTPA Ultrasound MRI

32A1 medical ® lo-en ® lo-en ® lo-on ® lo-en ® lo-en
knowledge

Rotation 1-2 Level 1 Level 1 Level 1 Level 1

Rotation 3-4 Level 2 Level 1 Level 1-2 | Level 1 Level 1-2 | Level 1 Level 1-2 | Level 1-2 | Level 1

Rotation 5 Level 3 Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2
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Y d A v
NN¥zUazANIZMINIUNNINUMWIHONY lu Thoracic imaging rotation

i%ﬁﬂ‘ﬁ o (Rotation 1-2) igﬁuﬁ lv (Rotation 3-4) ixﬁﬂ‘ﬁ o (Rotation 5)
Skills
Imaging procedure 1. Chest radiography 1. HRCT of the chest 1. Ultrasound of the chest, pleura
2. CT of the chest or diaphragm
3. CT pulmonary angiography 2. MRI of the chest
Knowledge
1. Imaging methods and 1. Conventional chest radiograph 1. Ultrasonography
positioning 2. CT (conventional CT, HRCT, 2. MRI
CTPA)
2. Normal anatomy and 1. Normal anatomy on 1. Normal anatomy on
physiology 1.1 Chest radiography 1.1 MRI
1.2CT
3. Signs in chest radiology 1. Common signs 2. Uncommon signs
4. Interstitial lung disease Basic patterns of ILD Recognize and appropriated differential | Uncommon ILD
(ILD) diagnosis common ILD
- UIP
- NSIP
- Collagen vascular disease
- Pneumoconiosis
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5. Airspace/ alveolar lung

disease

1. Acute alveolar lung diseases

1. Chronic alveolar lung diseases

2. Peripheral alveolar lung diseases

6. Disease of the airways

1. Atelectasis
2. Bronchiectasis
3. Pulmonary emphysema

4. Asthma

1. Bronchiolitis
2. Tracheal abnormalities

3. Vanishing lung syndrome

7. Mediastinal and hilar

disorders

1. Mediastinal compartments
(boundaries and masses)

2. Common causes of lymph node
enlargement

3. Mediastinitis

4. Pneumomediastinum

5. Extramedullary hematopoiesis

1. Mediastinal hemorrhage
2. Mediastinal lipomatosis

3. Fibrosing mediastinitis

8. Solitary and multiple

pulmonary nodules

1. Definition
2. Approach to a solitary
pulmonary nodule

3. Common causes

1. Positron emission tomography in the
evaluation of a solitary pulmonary

nodule

9. Benign and malignant

neoplasms of the lung

1. Bronchogenic carcinoma
2. Lymphoproliferative disorders

3. Hamartoma

1. Tracheal neoplasms
2. Positron emission tomography in the

evaluation of lung cancer

1. Neuroendocrine tumor
2. Posttransplant

lymphoproliferative disorders
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4. Metastasis

10. Chest trauma 1. Pulmonary parenchymal trauma 1. Injury to the heart and pericardium 1. Lung torsion
2. Injury to the thoracic aorta and 2. Injury to the esophagus 2. Injury to the thoracic duct
great vessels 3. Indirect effect of trauma on the lungs
3. Tracheal or bronchial rupture e.g. fat embolism

4. Diaphragmatic rupture

11. Chest wall, pleura and 1. Pleural effusion 1. Bronchopleural fistula
diaphragm 2. Pneumothorax 2. Pleural and chest wall masses
3. Pleural thickening and 3. Mesothelioma
calcification 4. Deformity of the chest wall (pectus
4. Unilateral elevation of the excavatum)
diaphragm
12. Infection 1. Bacterial pneumonia 1. Viral and mycoplasma 1. Actinomycosis
2. Pulmonary tuberculosis 2. Atypical mycobacterial pneumonia 2. Protozoal infection
3. Fungal disease: aspergillosis 3. Opportunistic infections in AIDS and | 3. Helminthic infection
3. Septic emboli immonocompromised patients

4. Nocardiosis
5. Fungal disease: cryptococcosis,

histoplasmosis




o == Ly ° v o aa aa o S A ’ d‘
ﬂﬂﬂ@l[ﬂﬁ‘ﬂ’]ﬁ‘ﬂﬂ@uj‘wLLWV]EI‘]JT‘Z’Q’]‘LITL& ANUNTNAINLIUARE ’ﬂW’]"’I = NARNUINNT
13. Unilateral hyperlucent 1. Common causes
lung (or hemithorax) 2. Swyer-James syndrome

3. Poland syndrome

14. Congenital lung disease 1. Bronchopulmonary sequestration 1. Pulmonary agenesis, aplasia
2. Congenital pulmonary airway and hypoplasia
malformation (CPAM) or Cystic 2. Bronchial anomalies
adenomatoid malformation 3. Congenital lymphangiectasia

3. Congenital lobar emphysema

15. Pulmonary vascular 1. Pulmonary thomboembolism 1. Pulmonary arteriovenous
disorder 2. Pulmonary arterial hypertension malformation

2. Anomalous pulmonary venous
drainage

3. Scimitar syndrome

16. Thoracic aorta and great 1. Aortic aneurysm 1. Superior vena cava obstruction
vessels 2. Aortic dissection
17. Monitoring and support 1. Chest drainage tube 1. Indwelling balloon-tipped pulmonary
devices (tubes and lines) 2. Endotracheal tube arterial catheter

3. Nasogastric tube 2. Intraaortic balloon pump catheter

4. Central venous catheter
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18. Post-operative chest

1. Pneumonectomy —
Postpneumonectomy syndrome

2. Lobectomy — bronchial dehiscense
3. Median sternotomy — sternal

dehiscence

1. Heart and lung transplantation
2. Retained surgical materials

(gossypiboma)
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2. CARDIOVASCULAR IMAGING ROTATION

M 315213 Milestones 14 Cardiovascular imaging rotation

AALLINT o

Imaging procedures Minimum requirement Ist year (rotation 1) 2nd year (rotation 2) 3rd year (rotation 3)
Chest radiographs (CVS) 100 0-70 0-50 0-50

Coronary CTA/Cardiac CT 5 0-5 0-5 0-5

Cardiac MRI 2 0-2 0-2 0-2

CT angiography (CTA) 20 0-10 0-20 0-20

MR angiography (MRA) 5 0-5 0-5 0-5

Doppler ultrasound 25 0-10 0-15 0-15
m3vszidiused EPA 1 Cardiovascular imaging rotation

Usznnms Chest radiographs Coronary CTA/Cardiac CTA/MRA Doppler US Cardiac MRI
NI CT

520U medical | o lo-en ® lo-em ® - ® - ® lo-o
knowledge

Rotation 1 Level 0-1 Level 0-1 Level 0-1

Rotation 2 Level 1-2 | Level 1 Level 1-2 | Level 1 Level 1-2 | Level 1 Level 1-2 | Level 1 Level 1

Rotation 3 Level 2-3 | Level 2 Level 2-3 | Level 2 Level 2-3 | Level 2-3 | Level 2-3 | Level 2 Level 2
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Y] d Y-
NNHZHAZANNIMINIUNNIMUNWIHNY T14 Cardiovascular imaging rotation

Rotation 1

Rotation 2

Rotation 3

Skills

Imaging procedure

1. Chest radiographs
2. CT angiography (CTA)

3. Doppler ultrasound

1. Coronary CTA/Cardiac CT
2. CT angiography (CTA)

3. Doppler ultrasound

1. Cardiac MRI
2. MR angiography (MRA)

3. Doppler ultrasound

Medical Knowledge

v
TAUN o

STAUN o

v A
ITAUN o

1. Imaging methods and
positioning, indication,
contraindication,
techniques, physics and

radiation savings

1. Conventional chest radiograph
including technique for
posteroanterior, lateral, oblique,
supine, expiration)

2. Doppler ultrasound

1. Coronary CTA/Cardiac CT

2. CT angiography (CTA)

1. Cardiac MRI

2. MR angiography (MRA)

2. Normal anatomy and

physiology

1. Normal cardiac anatomy on
conventional chest radiographs

2. Cardiac chambers, pulmonary
vessels, aorta

3. Normal pulmonary vasculature on
conventional chest radiographs

4. Pattern of normal and abnormal

1. Embryology of cardiovascular
system

2. Imaging anatomy on CT and MRI

3. Standard cardiac views

4. Standard 17 cardiac segments

5. Normal coronary artery anatomy and

myocardial territory
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pulmonary vasculature on

conventional chest radiographs

6. Differentiation between normal and
abnormal anatomy on each cardiac

imaging modality

3. Signs in chest

radiographs

8.

9

. Double contour sign
. Bat wing sign

. Snowman sign

. Egg-on-a-string sign
. Boot-shaped heart

. Box-shaped heart

. Figure of three sign

Pericardial fat pad sign

. Water bottle sign

10. Silhouette sign

1. Walking man sign

2. Scimitar sign

4. Normal anatomy of the
arteries and veins of the

body

1. Aorta and branches
2. IVC, systemic vein, pulmonary vein

and branches

1. Body arterial and venous

collateral vessels

5. Basic functional

evaluation of the heart

1. Normal and abnormal cardiac
function.
2. Normal value of cardiac function

and measurement

1. Grading severity of abnormal

cardiac function

2. Post-processing cardiac function

3. Regional and global left and

oo}
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3. Basic functional evaluation of the

heart

right ventricular function
4. Left and right heart chamber

sizes and function.

6. Coronary artery

disease

1. Plain film interpretation of different

stage of heart failure

1. Coronary artery atherosclerosis
including plaque morphology and
assessment of stenosis severity

2. Coronary artery stenosis and acute
coronary artery syndrome

3. Anomalous coronary artery and
aneurysm

4. Coronary artery bypass graft

5. Myocardial disease related to

coronary artery disease e.g. infarction

1. Indications for assessment of
myocardial viability

2. Cardiac MRI indications and
characteristic findings of
myocardial ischemia, myocardial
infarction, acute coronary
syndromes and other causes of
myocardial injury.

3. Technique, indication and
contraindication and basic principle

of stress CMR.

7. Valvular heart disease

1. Plain film interpretation of common
valvular heart disease

a. Mitral valve

b. Aortic valve

2. Calcified cardiac valves

3. Prosthetic heart valve

1. Plain film interpretation of less
common valvular heart disease
a. Pulmonary valve

b. Tricuspid valve

1. Cardiac CT findings of acquire
and congenital valvular heart
disease

2. Cardiac MRI indication of

valvular heart disease

el
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8. Cardiac mass

1. Common cardiac tumor eg. myxoma
2. Differential cardiac thrombus from

cardiac tumor

1. Other cardiac tumor eg.
Angiosarcoma, lymphoma

2. Cardiac MRI indications and
essential pulse sequences for
cardiac mass

3. Approach the cardiac mass by

cardiac CT and/or cardiac MRI

9. Cardiomyopathy and

myocardial disease

1. Common cardiomyopathy
a. DCM

b. HCM

c. RCM

d. ARVD

2. Acute myocarditis

1. Uncommon
cardiomyopathy/myocardial
disease

a. EMF

b. Loeffler’s myocarditis

2. Cardiac T2* for diagnosis of

myocardial iron overload

10. Pericardial disease

1. Pericardial calcification

2. Pericardial effusion

1. Constrictive pericarditis

2. Cardiac tamponade

1. Congenital absence of
pericardium
2. Pericardial mass eg. Pericardial

cyst, metastasis

11. Congenital heart

disease

1. Plain film interpretation of common

congenital heart disease

1. Segmental approach of congenital

heart disease by cardiac CT and/or

1. Common post operative CHD

eg. Palliative modified Blalock-

Qe
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a. ASD,VSD,PDA

b. TAPVR,TGA

c. TOF

d. Ebstein’s anomaly

2. Basic pattern of pulmonary

vasculatures

cardiac MRI

2. Common congenital heart disease
a. Non-cyanotic CHD eg. ASD, VSD,
PDA, ECCD, ,AP window

b. Cyanotic CHD eg. TOF, TGA,
TAPVR, Ebstein’s anomaly

c. Heterotaxy syndrome

d. Coarctation of aorta

e. Aortic arch anomaly related to CHD

Taussig shunt, Fontan operation
2. Congenital valvular heart disease

eg. Congenital aortic stenosis

12. Thoracic and

abdominal aorta

1. Aortic aneurysm
2. Traumatic aortic disease

3. Acute aortic syndrome

1. Coarctation of aorta
2. Aortic arch anomalies
3. Aortoiliac syndrome
4. Aortitis, arteritis

5. TEVAR/EVAR evaluation

1. Post operative imaging of aorta
2. MRI evaluation of coarctation of

aorta

13. Pulmonary vascular,
peripheral and visceral

vessel disorders

1. Pulmonary thromboembolism

2. Venous thrombosis

1. Pulmonary hypertension

2. Vascular aspect of liver, kidneys,
pancreas, small and large bowels

3. e.g. stenosis, post traumatic vascular

complication (fistula)

1. Pulmonary arteriovenous
malformation

2. Scimitar syndrome

3. Pulmonary sling

4. Vascular aspect of organ

(0¥
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4. Acute and chronic peripheral
obstructive vascular diseases

5. Vascular injury

6. Venous thrombosis, venous

obstruction

transplantation

14. Monitoring and

support devices and valve

1. Prosthetic heart valves

2. Chest drainage tube

1. Indwelling balloon-tipped

pulmonary arterial catheter

prosthesis 3. Endotracheal tube and tracheostomy | 2. Intraaortic balloon pump catheter
tube 3. Cardiac pacemaker and implantable
4. Nasogastric tube cardioverter defibrillator
5. Percutaneous central venous
catheter
15. Doppler ultrasound 1. Basic knowledge of Doppler 1. Carotid artery stenosis 1. Peripheral artery stenosis

ultrasound

2. Normal Doppler waveform of
vessels

3. Deep vein thrombosis

4. Abdominal aortic aneurysm

2. Renal artery stenosis/ occlusion
3. Venous thrombosis of upper limb

and central vein

2. Venous insufficiency
3. Portal hypertension

4. Renal transplantation
5. Liver transplantation

6. Dialysis access

o&
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3. ABDOMINAL IMAGING ROTATION

M 3152134 Milestones 114 Abdominal imaging rotation

AALLINT o

Imaging procedures

Minimum requirement

Ist year (rotation 1)

2nd year (rotation 2)

3rd year (rotation 3)

Plain abdominal radiographs 50 20 20 10
Fluoroscopic contrast study (Esophagography, Upper | 10 4 4 2
gastrointestinal study, Small bowel study, Barium

enema, Loopography, fistulography/ sinugraphy)

Intravenous pyelography 10 5 5 0
Cystography, VCUG and Urethrography 5 0 2 3
Ultrasound: Abdominal ultrasound (upper abdomen, 100 40 30 30
whole abdomen, pelvis, KUB, scrotum, prostate)

CT of the abdomen (upper abdomen, whole abdomen, | 100 30 30 40
pelvis, KUB)

MR of the abdomen (upper abdomen, MRCP, whole 10 0 3 7

abdomen, pelvis, KUB, prostate, scrotum)

Imaging procedures

o . . = Y
Minimum requirement (43 8u3)

Hysterosalpingography

5

Obstetrics ultrasound

30

eb
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Usztnnms Plain radiographs | Fluoroscopy Ultrasound CT Special CT* MRI

f379

5¢AY medical | o -0 ® -0 ® w-» |0 w-» |0 w-o |o w-6
knowledge

Rotation 1 Level 1 Level 1 Level 1 Level 1

Rotation 2 Level 2 | Level 1 Level 1-2 | Level 1 Level 1-2 | Level 1 | Level 1-2 | Level 1 Level 1

Rotation 3 Level 3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2 | Level 2-3 | Level 2 | Level 1 Level 1-2

oLy
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Y] d Y-
NNHZHAZANNIMINIUNNIMUMWIHONY 11 GI tract 4az hepatobiliary rotation

Rotation 1

Rotation 2

Rotation 3

Skills

Imaging procedures

1. Plain abdominal radiography

2. Fluoroscopic contrast study
(esophagography, upper GI studies,
small bowel series, barium enema)
3. Ultrasonography of abdomen

4. CT of abdomen

1. Fluoroscopy (loopography,
fistulography / sinugraphy,
cholangiography)

2. MRI of abdomen

1. Special CT (CT colonography)

Medical Knowledge

v
TAUN o

TAUN o

v
JaAUN o

1. Imaging method and
positioning including
indications, contraindications,
limitation, and possible
complications of each

modality

1. Plain abdominal radiographs
(supine film of abdomen, acute
abdomen series, decubitus film of
abdomen, lateral cross table film of
abdomen)

2. Fluoroscopy (esophagography,
upper GI studies, small bowel

series, barium enema)

1. Fluoroscopy (loopography,
fistulography / sinugraphy,
cholangiography)

2. Color Doppler sonography of
abdomen

3. MRI of abdomen

1. Special CT (CT colonography)

(o1~
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3. Ultrasonography of abdomen
4. CT of abdomen

2. Normal roentgenographic
anatomy, common variations

and dynamic physiology

1. Alimentary tract: pharynx,
esophagus, stomach, small bowel
and large bowel

2. Hepatobiliary system

3. Pancreas and spleen

4. Abdominal wall, peritoneal

cavity, mesentery and omentum

3. Pathologic images of liver

3.1 Congenital abnormalities

Common abnormalities (such as
simple cysts, polycystic liver

diseases, etc.)

3.2 Inflammatory process

Common inflammatory/ infectious
process (such as pyogenic and

amebic liver abscess, etc.)

Other inflammatory/ infectious process
(such as parasitic abscess, hepatitis,

etc.)

- Rare inflammatory process (such
as fungal infection)
- Atypical or unusual pattern of

common diseases

3.3 Trauma

blunt and penetrating injuries

latrogenic injuries

3.4 Diffuse liver diseases

Common diffuse liver diseases

(such as cirrhosis, fatty liver, etc.)

Other diffuse liver diseases (such as

hemochromatosis, uncommon pattern

Rare diffuse liver diseases (such as

storage disease, etc.)

Ploy
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of fatty infiltration, etc.)

3.5 Vascular diseases

Common vascular diseases (such as

portal vein thrombosis, etc.)

Other vascular diseases (such as portal
hypertension, liver in cardiac diseases,
Hepatic venous outflow obstruction,

etc.)

Rare vascular diseases (such as

telangiectasia, etc.)

3.6 Neoplasms and

neoplastic-like lesions

Common neoplasms (such as
cavernous hemangioma,
Hepatocellular carcinoma,
cholangiocarcinoma, metastasis,

etc.)

Other neoplasms and neoplastic-like
lesion (such as adenoma, focal nodular
hyperplasia, hepatic nodule in cirrhosis,
fibrolamellar carcinoma, transient

hepatic attenuation difference, etc.)

- Rare neoplasms and neoplastic-
like lesion (such as lipomatous
tumor, angiosarcoma, sarcoma,
pseudotumor inflammation, etc.)
- Atypical or unusual pattern of

common diseases

3.7 Liver transplantation

Pre - and post-transplantation

evaluation

4. Pathologic images of

gallbladder and bile duct

4.1 Congenital abnormalities

Common congenital abnormalities

(such as Choledochal cysts)

Other congenital abnormalities

(such as Caroli’s disease )

4.2 Inflammatory diseases

Common inflammatory diseases
(such as acute cholecystitis,

ascending cholangitis, etc.)

Other inflammatory diseases (such as
adenomyomatosis, Porcelain

gallbladder, chronic/emphysematous

- Rare inflammatory diseases (such
as xanthogranulomatous

cholecystitis, AIDS




WANGAINITRNaUTHUINELszANTInW ananFe@ameitiady i = = MARLINT o
cholecystitis, Primary sclerosing cholangiopathy, etc.)
cholangitis, Recurrent pyogenic - Atypical or unusual pattern of
chlangiohepatitis, parasitic infestation, | common diseases
etc.)

4.3 Trauma Common traumatic conditions
(hemobilia, bile ducts and gallbladder
injuries)

4.4 Neoplasms and Common neoplasms (such as CA Other neoplasms and neoplastic-like - Rare neoplasms and neoplastic-

neoplastic-like lesions gallbladder, cholangiocarcinoma, lesions (such as adenoma, biliary like lesions (such as metastasis,etc)

etc.) cystadenoma, etc.) - Atypical or unusual pattern of
common diseases

4.5 Miscellaneous Choledocholithiasis, cholelithiasis Post-operative complications

5. Pathologic images of

pancreas

5.1 Embryology/ normal Annular pancreas Fusion abnormalities (pancreatic Agenesis/hypoplasia

anatomy/ congenital divisum)

anomalies

5.2 Inflammatory disease Acute pancreatitis Acute pancreatitis with classification, Uncommon conditions (such as
and chronic pancreatitis autoimmune pancreatitis)

5.3 Tumor Common tumors (such as Other tumors (such as common cystic Rare tumors (such as rare cystic
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adenocarcinoma, etc.)

tumors of pancreas, neuroendocrine

tumor, etc.)

tumors, etc.)

6. Pathologic images of

spleen

6.1 Anatomical variants

Accessory spleen

Wandering spleen

Ectopic spleen

6.2 Focal mass lesion of the

spleen

Splenic cyst

Splenic infarction, infection, hematoma

Splenic tumor

6.3 Miscellaneous

Splenomegaly

Splenic calcification

7. Pathologic images of

alimentary tract

7.1 Neoplasms

Common neoplasms (such as

carcinoma, etc.)

Other neoplasms (such as lymphoma,

GIST, etc.)

- Rare neoplasms (such as neuro-
endocrine tumor, metastasis, etc.)
- Atypical or unusual pattern of

common neoplasms

7.2 Inflammatory and

infectious diseases

Common inflammatory and
infectious diseases (such as
appendicitis, diverticulitis, colitis,

etc.)

Other inflammatory and infectious
diseases (such as gastritis/duodenitis,
peptic ulcer, esophagitis, enteritis,

uncommon colitis, etc.)

Rare inflammatory and infectious
diseases (such as sarcoidosis,

amyloidosis, syphilis, sprue, etc.)

7.3 Congenital abnormalities

Common congenital abnormalities

Other congenital abnormalities

Rare congenital abnormalities

7.4 Trauma

Blunt and penetrating injuries

lealey
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7.5 Miscellaneous

- Diverticular disease

- Gut obstruction

- Foreign bodies

- Motility disorder

- Vascular diseases

- Polyposis syndrome

- Intussusception

- Post operative evaluation and
complications
- Chronic idiopathic intestinal

pseudoobstruction

8. Pathologic images of
abdominal wall, peritoneal
cavity, mesentery and

omentum

8.1 Abdominal wall

- Hematoma/abscess
- Common neoplasms (such as

lipoma, etc.)

- Common types of hernia
- Uncommon neoplasms (such as

desmoid tumor, etc.)

- Rare types of hernia (such as
internal hernia, etc.)
- Rare neoplasms (such as

metastasis, sarcoma, etc.)

8.2 Peritoneal cavity

- Supramesocolic and
inframesocolic compartment

- Distribution of ascetic fluid

- Intraperitoneal hematoma/abscess

Pathway of metastatic tumor spreading

Lymphocele

8.3 Mesentery and omentum

- Common infectious process (such as
peritoneal tuberculosis, etc.)

- Neoplasms (benign or malignant

- Cystic masses/neoplasms
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tumors)

- Miscellaneous (such as epiploic
appendagitis, omental infarction,
mesenteric panniculitis, and peritoneal

calcifications, etc.)

9. Miscellaneous

9.1 Abnormal air

- Pneumoperitoneum
- Gut obstruction

- Paralytic ileus

- Retroperitoneal air

- Pneumatosis intestinalis

- Air in portal vein, aerobilia
- Volvulus

- Emphysematous infection

9.2 Abnormal fluid

Ascites, hemoperitoneum, fluid

collection

9.3 Diseases secondary to or

associated with diseases of

- alimentary tract

- hepatobiliary system

- pancreas and spleen

- abdominal wall, peritoneal cavity.

Mesentery and omentum

loe
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LY d a o
NNHZUAzANUZMINIUNNINUMNWIHONY 1 Genitourinary system rotation

Rotation 1

Rotation 2

Rotation 3

Skills

v A
ITAUN o

STAUN o

v
ITAUN &

Imaging procedures

1. Plain KUB Radiograph
2.1VP

3. Cystography, Urethrography and

1. CT of KUB system
2. CT of adrenal glands

3. CT of the pelvic organs

1. MRI of KUB system
2. MRI of adrenal glands

3. CT and MRI of the

VCUG 4. Scrotal Ultrasonography retroperitoneum
4. Ultrasonography of KUB system 5. Ultrasound female pelvis
(transabdomen)
v v o
2AUN o ITAUN b IZAUN o

1. MRI of prostate gland

2. MRI of female genital organs

o A
ITAUN o

1. Hysterosalpingography

2. Antegrade/Retrograde
Pyelography

3. Transrectal/Transvaginal US
4. Penile ultrasonography

5. MRI of female pelvic floor

6. MRI of scrotum and penis

lan &
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7. PET-CT in genitourinary system

Medical Knowledge

v

v A
IWAUN o

52AUN o

v A
ITAUN o

1. Imaging methods

and positioning

1. Plain KUB radiographs

- Indications and contraindications

- Techniques and Positioning

2. Contrasted Uroradiology (IVP,
Pyelography, cystography, urethrography,
hysterosalpingography)

- Indications and contraindications

- Techniques and Positioning

- Complications

3. Ultrasonography for KUB system

- Indications and contraindications

- Scanning Techniques and optimization
4. CT for KUB system

- Indications and contraindications

- Techniques and protocols of the

following CT examinations

- CT for KUB system (CT Urography, CT

for renal mass, CT stone)

1. Ultrasonography for male and female
genital organ (transabdominal US)

- Indications and contraindications

- Scanning Techniques and optimization
2. Indications, contraindications,
techniques and protocols of the following
MRI examinations

- MRI for KUB System (MR urography,
MRI for renal mass)

- MR for adrenal glands

- MRI for prostate gland and seminal

vesicles

1. Indications, contraindications,
techniques and protocols of the
following MRI examinations

- MRI for female genital organs
2. Indications, contraindications,
techniques and protocols of the
following MRI examinations

- MRI for scrotum and penis

- MRI for female pelvic floor

3. Transvaginal/Transrectal US
4. Penile ultrasonography

5. PET / Molecular imaging in GU
oncology

- PET/CT scan

la>
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- CT for Adrenal Glands (wash-out
protocol)
- CT for Pelvic organ

- CT Cystography

2. Normal anatomy

and physiology

1. Normal anatomy, Physiology, and
excretory function of kidney

2. Normal imaging anatomy of kidney
and urinary system on

- Plain KUB Radiographs

- IVP, Pyelography, Cystography,
urethrography and VCUG

- Ultrasonography

-CT

3. Normal imaging anatomy of male
genital tract on

- Ultrasonography

-CT

4. Normal imaging anatomy of female
genital tract on

- Hysterosalpingography

1. Normal imaging anatomy of kidney
and urinary system on MRI

2. Normal imaging anatomy of prostate
gland and seminal vesicles on MRI

3. Normal imaging anatomy of female
genital tract on MRI

4. Normal imaging anatomy of adrenal
gland on MRI

5. Normal imaging of the

retroperitoneum on MRI

1. Normal imaging anatomy of
scrotum and penis on MRI

2. Normal imaging anatomy of
pelvic floor on MRI

3. Normal imaging anatomy of

female urethra on MRI

[
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- Ultrasonography

-CT

5. Normal imaging anatomy of adrenal
gland on

- Ultrasonography

-CT

6. Normal imaging of the retroperitoneum
on

- Ultrasonography

-CT

3. Kidney and

Urinary tract

1. Stone, Urinary tract obstruction and
nephrocalcinosis

2. Infection and Inflammation

-TB

- Bacterial

3. Renal cystic diseases

- Simple cyst

- Multilocular cyst

- Parapelvic cyst

4. Neoplastic disease

1. Renal cystic diseases

a. Medullary sponge kidney

b. Multicystic kidney

c. Polycystic disease

- Autosomal dominant polycystic kidney
disease

2. Neoplastic disease

a. Benign tumors

= Oncocytoma

- Multilocular cystic nephroma

1. Renal vascular disease
- Aneurysm

- Stenosis

- Fistula

= Occlusion

- Malformation

Gl
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a. Benign tumors

- Angiomyolipoma

b. Malignant tumors

- Renal cell carcinoma

- Urothelial cell CA of renal pelvis,
ureter, and bladder

5. Trauma (Grading according to the
American Association for the Surgery of
Trauma: AAST)

- Renal injury

- Ureteric injury

- Bladder rupture

- Urethral rupture

b. Malignant tumors

- Lymphoma

- Metastasis

3. Infection and Inflammation

- Xanthogranulomatous pyelonephritis
- Post radiation change

4. Papillary necrosis

5. Calyceal diverticulum

6. Common congenital anomalies of
kidney and urinary tract system

a. Anomalies in number

- renal agenesis

- supernumerary kidney

b. Anomalies in size and form

- Hypoplasia

- Hyperplasia

- horseshoe kidney

- cross ectopia

c. Anomalies in position

- Malrotation

g
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- Ectopia

7. Other common congenital anomalies

of kidney and urinary tract system
- Persistent column of Bertin

- Megacalyces

- Anomalies of renal pelvis, ureter and

urethra

- Ureteropelvic junction obstruction
- Duplication of pelvis and ureter

- Retrocaval ureter

- Ureterocele

- Patent urachus

- Vesicoureteral reflux

8. Nephroptosis

9. Miscellaneous

- Neurogenic bladder

- Vesico-vaginal fistula

4. Male Genital

Organs

1. Normal imaging anatomy of male

genital organs

1. Pathology of male genital tract
a. Scrotum and testis

- Infection

1. Pathology of male genital tract

a. Prostate gland and seminal vesicle

- Benign prostatic hyperplasia
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- Torsion

- Trauma

- Tumor

- Varicocele

- Microlithiasis

- Prostatic cancers

5. Female Genital

Organs

1. Normal imaging anatomy of female

genital organs

1. Pathology of female genital tract
a. Uterus and cervix

- Adenomyosis

- Benign tumor: myoma

- Congenital anomalies: Mullerian duct
anomalies

- Hydrosalpinx and tubal occlusion
b. Ovary and adnexa

- Ovarian cysts: endometriomas,
functional cyst

- Torsion

- Infection

1. Pathology of female genital tract
a. Uterus and cervix

- Malignant tumor: CA corpus, CA
cervix

- Mullerian duct anomalies finding
on MRI

b. Ovary and adnexa

- Benign tumor

- Malignant tumor

6. Adrenal gland

1. Normal imaging anatomy of adrenal
gland

2. Pathology of adrenal gland

1. Tumor and non-tumor of adrenal gland
- Adrenal hemorrhage

- Adrenal cyst
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- Adrenal adenoma

- Adrenal hyperplasia

- Pheochromocytoma

- Myelolipoma

- Adrenocortical carcinoma
2. Infection of adrenal gland
- Histoplasmosis

-TB

7. Retroperitoneum

1. Pathology of the retroperitoneum
a. Retroperitoneal fibrosis
b. Pelvic lipomatosis

2. Retroperitoneal Tumor

8. Obstetric

1. Confirm intrauterine pregnancy
2. Confirm fetal viability

3. Determine presentation

4. Identify placental site

5. Abnormalities and complications
- Missed and Incomplete abortion
- Ectopic pregnancy

- Molar pregnancy

- Placenta previa

enle
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4. MUSCULOSKELETAL IMAGING ROTATION

M 315215 Milestones 114 Musculoskeletal imaging rotation

Imaging procedures Minimum requirement Ist year (rotation 1) | 2nd year (rotation 2) | 3rd year (rotation 3)
mldeaazoruwa | laiseu3

Musculoskeletal radiographs 210 450 70 70 70

Musculoskeletal ultrasound 20 30 0 10 10

CT scan & related technique 10 30 0 5 5

Musculoskeletal system & spine

MRI & related technique 30 60 0 10 20

Musculoskeletal system & spine

mM3Uszlinszay EPA T4 Musculoskeletal imaging rotation

UszIanmsnsg Plain radiographs US CT MRI

3201 medical knowledge | o lo-om ® lo-en ® lo-en ® lo-en
Rotation 1 Level 1 Level 1 Level 1

Rotation 2 Level 2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1 Level 1 Level 1
Rotation 3 Level 2-3 Level 2 Level 2-3 Level 1-2 | Level 2-3 Level 1-2 Level 2-3 Level 1-2
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Y] d Y-
NNHZHAZANNIMINIUNNIMUMWIHINY T14 Musculoskeletal imaging rotation

Rotation 1

Rotation 2

Rotation 3

Skills

v
WAUN o

STAUN o

o A
ITAUN o

Imaging procedure

1. Plain radiograph

- Conventional plain film of bone

1. Plain radiograph

- Special and specific positioning of bone

1. Plain radiograph

- Recognize the subtle findings and

and joint and joint integrates the information for

- Recognizes the errors in image appropriate diagnosis and further
acquisition (mal-positioning and artifacts) | investigation
2. Ultrasonography 2. Ultrasonography
3.CT 3.CT
4. MRI 4. MRI
- Recognize normal MRI anatomy - Design and adjust MR protocol.
- Understand the proper MR protocol

Medical Knowledge ﬁzé’uﬁ ® izﬁqﬁj‘ﬁ lo izﬁu‘ﬁ o)

1. Indications &
Contraindications of each

modalities

1. Plain radiographs of bones and

joints

1. US of bones and joints
2. CT of bone and joints

3. MRI of bones and joints

1. MRI of bones and joints

2. MR arthrogram

2. Principal physiology

1. Physiology of bone and joints

1. Bone metabolism and calcium

homeostasis
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3. Normal imaging

anatomy

1. Spines and pelvis

2. Upper and lower extremities

1. Normal variation

2. Bone marrow

4. Degenerative disease

1. Degenerative disease of spinal
column Degenerative disease of

extraspinal sites

1. Diffuse idiopathic skeletal hyperostosis
2. Calcification and ossification of spinal

ligament and tissue

5. Trauma and sport

injury

1. Concept and terminology
2. Physical injury: spine

3. Physical injury: extraspinal site

1. Common classification

2. Understand common mechanism of

injury

1. Interpretation internal
derangement of the joints.
2. Physical injury: muscle and

tendon injury

6. Bone and soft tissue

tumors

1. Basic approach to bone tumor.

1. Diagnosis of common benign and
malignant bone tumors.
2. Diagnosis of common benign and

malignant soft tissue tumor

1. Diagnosis of tumor liked
condition and tumor related

condition.

7. Infection

1. Pathophysiology of infection of
bone and joint
2. Radiographic findings of bone

and joint infection

1. CT and MRI findings of bone and joint
infection
2. US, CT and MRI findings of soft tissue

infection

1. CT and MRI findings of bone and
joint infection

2. US, CT and MRI findings of soft
tissue infection

3. Spondylodiscitis

8. Hematopoietic and

marrow diseases

1. Thalassemia

2. Hemoglobinopathy and other anemias

1. Plasma cell dyscrasia and

dysgammaglobulinemia

an&
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3. Bleeding disorders
: Hemophilia

: Bleeding diatheses and hemangioma

2. Lymphoproliferative and
myeloproliferative disorders
: Leukemia

: Lymphoma

9. Inflammatory diseases

1. Rheumatoid arthritis
2. Spondyloarthropathies
3. Crystal-induced and related

disease: gout, CPPD, HAD

1. Connective tissue disease

: SLE

: Systemic sclerosis

: Dermatomyositis, polymyositis and other

inflammatory myopathies

1. Mixed connective tissue disease
and collagen vascular overlap
syndromes

: Rheumatic fever

2. Hemochromatosis

3. Other crystal-induced disease:

amyloid deposition

10. Metabolic and

endocrine diseases

1. Osteoporosis
2. Parathyroid disorders and renal

osteodystrophy

1. Osteomalacia

2. Paget’s disease

3. Thyroid disorder

4. Other disorders of endocrine

glands

11. Diseases due to
medications and chemical

agents

1. Steroid induced disorders
: Osteoporosis
: Osteonecrosis

: Neuropathic-like articular destruction

1. Atypical femoral fracture
2. Fluorosis
3. Lead poisoning

4. Other medications and chemical

o
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agents

12. Congenital and
developmental skeletal

conditions

1. Developmental dysplasia of the hip

2. Spinal anomalies and curvature

13. Miscellaneous

1. Osteochondrosis

1. Osteonecrosis
2. Fibrous dysplasia, neurofibromatosis
and tuberous sclerosis.

3. Perthes disease

1. Radiation change

eney
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5. NEUROIMAGING ROTATION

3152134 Milestones 1 Neuroimaging rotation

AALLINT o

(% Y v d'
ﬂaﬂ§1um‘ﬂllﬁﬂ\1!7‘lﬂ

Imaging procedures Minimum requirement | 1st year/ 2nd year/ 3rd year/
(case NIHNANaeAns | Rotation 1 Rotation 2 | Rotation 3 asvaeuY33na case
?Jﬂﬂﬂ‘m) (round 1) (round 2,3) | (round 4)
CT of the Brain (NM3A5191301HANNINNTE 100 50-100 0-50 0-50 Report
MGNIUINYTZAVN 0)
CT of the Spine (M3A5IINITBHADMITNIFIT 10 0-10 0-10 0-10 Report
MNIUNITZAVN 1)
CT of the Head and Neck (ﬂﬁﬂii%ﬁ%ﬂﬁlﬁﬂmi 30 0-30 15-30 0-15 Report
NNSIEIMINIUINGTZAVN 1)
CTA brain and neck (ﬂﬁﬂi?ﬁ]ﬁ%@ﬁ@ﬂmiﬂiﬁ 10 0-10 0-10 0-10 Report
F9aMeNINInesLAUN 1)
MRI of the Brain (N150339130HARN1INI59E 50 0-50 20-50 0-30 Report and/or Log Book

MINNINYTEAUN )

N
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MRI of the Spine (ﬂﬁ@li’;ﬂ‘ﬂ%ﬁ)ﬁ/ﬁﬂmiwwgﬂa 20 0-20 10-20 0-10 Report and/or Log Book
MINUINYILAVN lo)

MRI of the Head and Neck (ﬂﬁ@l’i’)‘ﬂﬁ%’ﬂﬁGlﬂmi 20 0-20 0-20 0-20 Report and/or Log Book
NITITIMITINBITTAUN 2)

MRA brain and MRA neck (ﬂTiGli’Ji]‘Vi%E)ﬁJGmﬂTi 10 0-10 0-10 0-10 Report and/or Log Book
NNSITIMENTINETZAUN 2)

Plain Radiograph of the Skull/Face/Spine (013 100 0-100 0-100 0-100 Report and/or Log Book
ATINIONADMINNTITING1IUINGTZAUTN o)

Advanced CT Imaging (mamaw’%aﬁmmimﬁ 10 0-10 0-10 0-10 Report and/or Log Book
FIEIMeNUMNeTZALN )

nuLYie = CT perfusion

Advanced MR Imaging (ﬂ”liﬁi?ﬂﬁ%f)ﬁlﬂﬂmiﬂN 20 0-20 0-20 0-20 Report and/or Log Book
TAIMIITINGIZAUN o)

Myelogram and/or CT myelogram (N33 19130 5 0-5 0-5 0-5 Report and/or Log Book
HADMINNTIA NN UINYTZAUN o)

ened
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Sialogram (msm’Jim%ﬁ’mmimﬁﬁ% 81 3 0-3 0-3 0-3 Report and/or Log Book
FMINYILAUN o)
Sonogram of the Head and Neck (mimaw‘%a 10 0-10 0-10 0-10 Report and/or Log Book
HADNMINNTIAININUINYTZAUN o)
mMsUszdinszay EPA lu Neuroimaging rotation

Neuroimaging

MINIIVNIBIADNIIMISIT
InenINANY5LAVUN o (CT of
the Brain, CT of the Head and

Neck, CT of the Spine, CTA

ﬂ1§ﬂ§3ﬂﬂ%ﬂﬁﬂﬂﬂ]ﬁﬂ]ﬂ

v Aa ana v U ‘ﬂ'
INAINYIHINYITAUN o

(MRI of the Brain, MRI of

the Spine, MRA brain and

PMINIIVNIOHAANIMITIdIneItadaszaui o
(Advanced CT Imaging, Advanced MR Imaging, MRI of
the Head and Neck, Myelogram and/or CT myelogram,

Plain Radiograph of the Skull/Face/Spine, Sialogram,

brain and CTA neck) MRA neck) Sonogram of the Head and Neck)
Rotation 1 (round 1) Level 1 - -
Rotation 2 (round 2,3) Level 2 Level 1
Rotation 3 (round 4) Level 3 Level 2 Level 1
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AALLINT o

Skills

msilszdiv

Usziiudgnan1n Iaes a1y Milestone (10 1.3)

13319 case (15199 1)

Rotation 1 (round 1)

Rotation 2 (round 2,3)

Rotation 3 (round 4)

Imaging procedure

1. CT of the Brain
2. CT of the Head and Neck
3. CT of the Spine

4. CTA brain and CTA neck

1.

MRI of the Brain

2. MRI of the Spine

3.

MRA brain and MRA neck

uag 2.1-2.4 uag

Advanced CT Imaging

Advanced MR Imaging

MRI of the Head and Neck

Myelogram and/or CT myelogram

Plain Radiograph of the Skull/Face/Spine
Sialogram

Sonogram of the Head and Neck
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Medical Knowledge
a a [ 9
msilszidiv U‘]Ji%iiﬂﬁ%’]‘ﬂﬂ’ﬂﬂ?
Rotation 1 (round 1) Rotation 2 (round 2, 3) Rotation 3 (round 4)

1. Basic and Advanced 1. Principles of imaging techniques of
Instrumentation plain radiograph, CT, MRI,
myelogram, sialogram and
sonogram

2. Positioning in plain radiograph

3. Imaging examination protocoling in
CT and MRI

4. Safety considerations and patient
management focusing on radiation
safety and usage of contrast agent

and related issues
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2. Normal anatomy and

physiology

Normal anatomy and physiology,
including normal anatomical variants of
1. Brain and skull
2. Head and neck

3. Spine

3. Abnormal conditions/

diseases of the brain

1. Basic knowledge of traumatic brain
injury

2. Basic knowledge of stroke

3. Basic knowledge of intracranial

infection

Advanced knowledge of traumatic
brain injury

Advanced knowledge of stroke
Advanced knowledge of intracranial
infection

Basic knowledge of intracranial
tumors and tumor-like conditions
Basic knowledge of metabolic-toxic
brain conditions

Basic knowledge of
neurodegenerative diseases
Acquired white matter disease

Epilepsy

Congenital anomalies of the
brain

Inborn error of metabolism of
the CNS

Advanced neuroimaging
Advanced knowledge of
intracranial tumors and tumor-
like conditions

Advanced knowledge of
metabolic-toxic brain
conditions

Advanced knowledge of
neurodegenerative diseases

Related knowledge of neuro-
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nuclear medicine

4. Abnormal
conditions/Diseases of the

head and neck

1. Common diseases™ of the orbit

2. Common diseases* of the
paranasal sinuses

3. Malignant tumor of pharyngeal
mucosal space (e.g.

nasopharyngeal cancer)

1. Common diseases* of the neck

2. Common diseases* of the base of
skull

3. Common diseases* of the temporal
bones

4. Common diseases* of the facial
bones

On infection/inflammatory conditions,

tumor and tumor-like conditions and

traumatic conditions/ J3AN3 8112V

A1032a 07N 0 1102 o

1. Rare diseases of the orbit

2. Rare diseases of the paranasal
sinuses

3. Rare diseases of the neck

4. Rare diseases of the base of
skull

5. Rare diseases of the temporal
bones

6. Rare diseases of the facial
bones

(Tsﬂw%nnmmmfﬂmizﬁ’uﬁ o

Uag o)

5. Abnormal conditions/

diseases of the spine

1. Spinal trauma

1. Common non-traumatic diseases of
the spine and spinal cord (Tsavise

AM2V09d10852A DTN o)

1. Rare diseases of the spine and
spinal cord (15A139A 12D

ATheszauN o 1a2 o)

[
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6. INTERVENTION NEURORADIOLOGY ROTATION

315213 Milestones 11 Intervention neuroradiology rotation

Imaging procedures Minimum requirement
o 5% Yy
lameauins laGeud
Diagnostic cerebral angiography 2 10
Treatment or embolization procedures - 5

M3Uszlinszay EPA 11 Intervention neuroradiology rotation

Skill in procedure Minimum requirement
Y Y [ v A
M31e9NUoUATI8INSIE Level 3
o ax 2
MIniaams laeIsilasaire Level 1
@013 Femoral puncture and closure Level 3
WA0MT Diagnosis cerebral angiography Level 3

c&
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Medical Knowledge milestone

Level 1

Level 2

Level 3

Level 4

1. Make core observations,
formulates differential diagnoses
and recognizes critical findings

2. Differentiates normal from
abnormal

3. Demonstrates basic
understanding of cerebral vascular

anatomy

1. Make secondary observations,
narrow the differential diagnosis
and describe management options
2. Demonstrates understanding of
variant cerebral vascular anatomy
and basic intracranial- extracranial

anastomosis

1. Provide accurate, focus and
efficient interpretations

2. Prioritizes differential diagnoses
and recommends management

3. Demonstrate understanding
anatomical/pathological findings
correlation between angiography

and other image modalities

1. Make subtle observation

2. Suggest a single diagnosis when
appropriate

3. Integrates current research and
literature with guidelines to

recommend management

Medical knowledge

Minimum requirement

Neurovascular anatomy

1. Normal neurovascular anatomy

2. Common variant neurovascular anatomy

3. Common intracranial-extracranial anastomosis

4. Anatomical - Pathological correlation and correlate with other image modalities

Traumatic vascular injury

1. Arterial dissection

2. Pseudoaneurysm

3. Carotid-cavernous sinus fistula

ot
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Arterial occlusive disease

Etiology

- Occlusion large vessel/small vessel
- Embolic

- Watershed

- Hypoxic/anoxia

- Dissection

Strategies for imaging

Common cause of intracranial stenosis/occlusion

- Atherosclerosis

- Thromboembolism

- Spontaneous dissection
- Ateritis

- Moya Moya

- Takayasu

- FMD

Acute ischemic stroke

Imaging interpretation of AIS
- Non contrast CT

- CTA

- CTP

- MRI

<ol
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2.

Suggest management of AIS

3. Endovascular treatment of AIS

Cerebral aneurysm

Etiology of non-traumatic subarachnoid hemorrhage
Complication of SAH

Type of intracranial aneurysm

- Berry aneurysm

- Giant aneurysm

- Fusiform aneurysm

- Dissecting aneurysm

- Infectious aneurysm

Cerebral vascular malformation

Etiology of non-traumatic intracranial hemorrhage
Type of cerebral vascular malformation

- Capillary telangiectasia

- Cavernous malformation

- Developmental venous anomaly

- Arteriovenous malformation

- Dural arteriovenous fistula

- Vein of Galen aneurysmal malformation

Treatment modality for cerebral AVM

[af~4
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Common vascular neoplasm

Meningioma
Juvenile angiofibroma
Paraganglioma

Hemangioblastoma

Spinal vascular disease

Normal spinal angiogram
Spinal cord AVM

Spinal cord AVF
Cavernoma

Spinal cord ischemic and infarction

@l




o == Ly °o v o ala aa o
ﬂﬂﬂ@lfﬂﬁ‘ﬂ’]ﬁ‘ﬁsjﬂ@lﬁ&l wnnellseantinu a11139dIneiage "ﬂ‘W’]"']

AALLINT o

Technical skill milestone — Diagnostic cerebral angiography

Level 1

Level 2

Level 3

Level 4

1 s v o
1. awldginsaiflosnussduas
aauouInlsunusea
o v ady dy
2. Wiaans lagdsUaoado
Y
3. enlsetonsrlumsri
Y] 9 d'
HADNT, ANIZUNTAFOUN

a 433 ax Y [
mmjuuam‘ﬁmiﬂmﬂu

Y ]
1. 1% fluoroscope DKL AN
2. MMYA0M3 femoral puncture
= 99 Y o
1az closure I1A8iin19158 11
G 1 =

UUZUIHTOFIUNAD

I Y o W
3. Wudaelumsiniaons

diagnostic cerebral angiography

1. dmaiaioandSuusad
UMV TY
2. MRS femoral puncture
Y 1
1A closure 28001 1ag 1)
Y Y o o A 1 A
aoalvimuuziimIoremae

3. MWADNT diagnostic cerebral

1. ﬁauﬁﬁ'amm,ﬁ’ﬂﬁummﬁ/
= A S a oA
AND ﬁi@t‘llﬂu!tuﬂl“ﬂ%iﬂ{]ﬂﬁ
d’ Y (% (% [
Moo UoUATIBINTIT

2. aeugouliininoms
femoral puncture (101& closure

3. MMADNT diagnostic cerebral

9 9 . ~ 79 Y . = 70 ¥
AIZUNITNFOU 4. ATNUAMSUNTNFOUIIN angiography 1031919156 1% angiography 1031919156 1%
femoral puncture AL 1N YA ERE SV T MuuziMsoFIeae
a an o dy 9 9 Y o I Y
anlseasmssavuiesdula | 4. aunsaldmssam antioy
NIZUNTNFOUIN femoral 4. ansalvmssnu
~ 79 Y 9
puncture 10831919156 14 N1IZUNTNFOUIN femoral
) o 1 k)
AuULINIoMIeNAD puncture AIUAULBY
HHENTHE)

[ = A= @ Y =) = a oA vy 1 [ 4
1. ﬂTﬁ%ﬂﬂTﬁLiﬂuﬂﬁﬁ’ﬂuﬁluigﬂﬂidﬁiﬁuiﬂ‘kﬂi%ﬂﬂﬂiz?ﬂ‘ﬂ lemzﬂznaﬂumimgunﬂuﬁﬂmuazﬂgumm"lnuaﬂmw 4 ﬁﬂﬂﬂ’i

a j} a A 1 =S = a oA 9 9y a 1 Y
2. miﬂizmummuawnm mamuclumiwyunﬂuﬁﬂmuazﬂgumm Glf]ﬂulﬂWﬁ‘]Jigmuﬁ)EJNu@ﬂ Level 3

3. M3dsziivsinemsihiaans 11991999a1menas Evaluation form for diagnostic cerebral angiography
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7. INTERVENTIONAL RADIOLOGY ROTATION

3152134 Milestones 1# Interventional radiology rotation

Interventional procedure Minimum requirement 2nd year (rotation 1) 3rd year (rotation 2)
Aortogram, peripheral and visceral arteriogram 3 1 2
Abscess and collection drainage 3 1 2
Percutaneous biopsy under image guidance 3 1 2

M3Us23152A EPA 19 Interventional radiology rotation

Interventional Radiology

Vascular intervention Non-vascular intervention
3201 medical knowledge ® lo-en ® lo-om
Rotation 1 Level 1 Level 1

Rotation 2 Level 1-2 Level 1 Level 1-2 Level 1
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Y d
ﬂnyzuazﬂ31u§ﬂnn1mw7|ﬂ %4 Interventional radiology rotation

Rotation 1 Rotation 2

Skills

Interventional procedure | 1. Aortogram, peripheral and visceral arteriogram
2. Abscess and collection drainage

3. Percutaneous biopsy under image guidance

Medical Knowledge 520N o 3TAUN b

1. Vascular imaging 1. Angiography
(Principles, indications,
contraindications, patient

preparation and care)

2. Vascular intervention 1. Transarterial embolization 1. Angioplasty, venoplasty
(Principles, indications, 2. Transarterial chemoembolization (TACE) 2. Thrombolysis
contraindications, patient 3. Transarterial infusion
preparation and care) 4. Transvenous occlusion (PVE)

5. Transjugular intrahepatic portosystemic stent (TIPS)
6. IVC filter placement
7. Tunnel/ non-tunnel venous catheter placement

8. Retrieval of foreign body

9. Aortic stent graft

&l
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10. Hemodialysis access interventions

3. Non-vascular

1. Abscess and collection drainage

1.

Percutaneous nephrostomy (PCN)

intervention 2. Percutaneous transhepatic billary drainage (PTBD) | 2. Percutaneous cholecystostomy
(Principles, indications, 3. Percutaneous biopsy and drainage under imaging 3. Percutaneous injection therapy eg. liver, tumor, cyst ablation
contraindications, patient | guidance 4. Tumor ablation
preparation and care) 5. Removal of foreign body
6. Cholangiogram
7. Dilatation of biliary stricture / cholangioplasty
8. Biliary stent placement
4. Equipment 1. Catheters
2. Guide wires
3. Needles
5. Embolic material 1. Embolic agents
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8. PEDIATRICS IMAGING ROTATION

M 315213 Milestones 14 Pediatric imaging rotation

AALLINT o

Imaging procedures Minimum requirement* Ist year (rotation 1) 2nd year (rotation 2) 3rd year (rotation 3)
1. Plain radiograph

- Chest (newborn) 50 10-15 15-20 15-20
- Chest (older children) 50 10-15 15-20 15-20
- Abdomen and KUB 30 6-10 8-12 10-12
- Long bone and joint 10 1-3 2-4 3-5

- Skull, head and neck 10 1-3 2-4 3-5

- Spine 5 1-2 2-3 2-3

2. Fluoroscopy

- Barium swallowing/esophagogram | 5 1-2 2-3 2-3

- Upper GI study 5 1-2 2-3 2-3

- Barium enema 4 1-2 1-2 2-3

- Reduction of intussusception 3 - 1-2 1-2

- Voiding cystourethrography 10 1-3 2-4 3-5

3. Ultrasound

- Cranium 10 1-3 2-4 3-5

- Chest 2 - 1-2 1-2

&<
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- Abdomen 10 1-3 2-4 3-5
-KUB 10 1-3 2-4 3-5
- Small parts 5 1-2 2-3 2-3
- Spine 1 - 1-2 1-2
4.CT - Brain 10 1-3 2-3 3-4
- Thorax 8 1-2 2-3 3-4
- Abdomen 9 1-2 2-3 3-4
5. MRI - Brain 10 1-2 2-4 3-4
- Spine 5 1-2 2-3 2-3
- Body 3 - 1-2 1-2

3 AN Yo PR A ya 9
Wewig 1 Case i lavinouaz laouna wie ldisond

d o~ ¥ A . 0 . . .
mssmamﬂﬁmumﬁmﬁﬂugmﬂgﬂ'w 1% Pediatric imaging rotation

1st year/rotation NUIN (N1)* 2nd year/rotation NUIN (N2)* 3rd year/rotation NUIN (N3)*
PF v 29-48* v 44-63 v 48-65
FLU v 27 v 49 v 10-16
Us v 411 v 10-19 v 13-22
CT v 3-7 v 69 v 9-12
MRI v 2-4 v 5-9 v 69
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mM3tszdiuseat EPA 14 Pediatric imaging rotation

Pediatric Imaging
U521anMsnse Plain radiographs CT US Fluoroscopy MRI
3201 medical knowledge ® lo-om ® lo-om ® lo-om ® lo-on ® lo-on
Rotation 1 Level 1 Level 1 Level 1
Rotation 2 Level 1-2 | Level 1 Level 1-2 | Level 1 Level 1-2 | Level 1 Level 1-2 | Level 1 Level 1
Rotation 3 Level 2-3 | Level 2-3 | Level 2-3 | Level 2 | Level 2-3 | Level 2 | Level 2-3 | Level 2 Level 1
winbzazaNuIMamsumndgdrumnitions lu Pediatric imaging rotation
Rotation 1 Rotation 2 Rotation 3
Skills, Imaging procedure
& Knowledge
1. Chest and airways
1.1 Imaging modalities - Plain radiograph, CT - Ultrasound, fluoroscopy - HRCT, MRI
1.2 Upper airway - Thyroglossal duct cyst - Foreign body - Laryngeal web
- Tonsillar enlargement, adenoidal - Acquired subglottic stenosis - Laryngomalacia
hypertrophy - Cystic hygroma - Subglottic hemangioma
- Croup - Choanal atresia
- Epiglottitis - Tracheomalacia, bronchomalacia

&S
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- Branchial cleft cyst
- Juvenile angiofibroma

- Laryngeal papilloma

1.3 Chest

- Congenital diaphragmatic hernia
- Pulmonary agenesis/aplasia
- Pulmonary hypoplasia

- Neonatal pneumonia

- Bacterial pneumonia, viral pneumonia

- Hyaline membrane disease,
bronchopulmonary dysplasia

- Transient tachypnea of the newborn
- Meconium aspiration syndrome

- Persistent fetal circulation

- Air leak

- Pleural effusion

- Complications of tubes and lines

unique problems in the neonate

- Tuberculosis, Pneumocystis
infection, fungal infection, AIDS,
and bronchiectasis

- Venolobar syndrome

- Ttracheal bronchus

- Bronchial atresia

- Bronchopulmonary foregut
malformation

- Metastatic lung neoplasms

- Cardiogenic and non-cardiogenic
pulmonary edema

- Airway foreign body

- Mediastinal neoplasms

- Langerhans cell histiocytosis
- Mesenchymal sarcoma

- Primary lung neoplasms

2. Gastrointestinal System

2.1 Imaging Modalities

- Plain radiographs, upper GI study,

small bowel follow through, contrast

- Ultrasound, CT

- Contrast swallowing

- MRI

- GI follow through

&al



o == Ly °o v o ala aa o
ﬂ@ﬂ@lm?ﬂ’]ﬁ‘ﬁlﬂ@lﬁﬂ wnnellseantinu a11139dIneiage "ﬂ‘W’]"’l

AALLINT o

enema, air enema - Loopography
2.2 Biliary System - Biliary atresia - Choledochal cyst
- Neonatal hepatitis - Cholelithiasis
- Hydrops of the gallbladder
2.3 Liver - Abscess - Mesenchymal hamartoma
- Portal venous gas - Hepatic hemangioma
- Hepatoblastoma
- Hepatic metastases
2.4 Spleen - Abnormal visceroatrial situs - Lymphangioma - Wandering spleen

- Lymphoma, leukemia

2.5 Pancreas

- Trauma, pseudocyst

- Congenital anatomic abnormalities

- Cystic fibrosis

2.6 Pharynx and

Esophagus

- Esophageal atresia and TE fistula

- Retropharyngeal abscess/cellulitis

- Gastroesophageal reflux (guideline
of investigation)

- Foreign body

- latrogenic pharyngeal perforation

(due to NG or ET tube)

- Swallowing dysfunction

2.7 Stomach

- Hypertrophic pyloric stenosis

- Duplication
- Antral web
- Spontaneous rupture of the stomach

(neonates)

- Corrosive ingestion

&=
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- Gastric volvulus

2.8 Small Bowel

- Malrotation, midgut volvulus, Ladd’s
band

- Duodenal, jejunal, and ileal steno¥iis
and/or atresia

- Meconium ileus

- Necrotizing enterocolitis

- Duplication cyst

- Omphalocele / gastroschisis
- Annular pancreas

- Meconium peritonitis

- Meckel diverticula

- Mesenteric and omental cysts

- Hernia
- Intestinal lymphangiectasia
- Henoch-Schonlein purpura

(guideline of investigation)

- Ischemic bowel - Lymphoma
- Intussusceptions
2.9 Colon - Imperforate anus - Duplication - Colonic atresia
- Appendicitis - Lymphoma - Colonic polyp
- Hirschsprung disease
- Meconium plug/neonatal small left
colon syndrome
2.10 Miscellaneous, Lines | - Umbilical arterial catheter
and catheters - Umbilical venous catheter
2.11 Pneumoperitoneum - Signs on plain radiograph
3. Genitourinary system
3.1 Imaging Modalities - Plain radiograph, VCUG, ultrasound | - CT, MR - MRU

3.2 Kidneys

- Ureteropelvic junction obstruction

- Multicystic dysplastic kidney

- Nephrogenic rest

&od
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- Renal duplication

- Acute pyelonephritis

- Reflux nephropathy

- Wilms tumor

- Neonatal pelvocalyceal dilatation
(Urinary Tract Dilatation — UTD

classification and guideline of

- Renal agenesis

- Renal ectopia

- Renal hypoplasia/dysplasia

- Cystic renal diseases

- Wilms variants , multilocular cystic
nephroma, leukemia, lymphoma,

mesoblastic nephroma

investigation) - Nephrocalcinosis
- Renovascular hypertension
3.3 Adrenal Gland - Neuroblastoma - Adrenocortical neoplasm - Congenital adrenal hyperplasia

- Adrenal hemorrhage

- Adrenal calcification

3.4 Bladders, Ureters, and

Urethra

- Posterior urethral valve

- Ureterovesical junction obstruction
- Uureteral duplication

- Ureterocele

- Urinary tract infection, including the
guideline of investigation

- Vesicoureteral reflux

- Neurogenic bladder

- Urachal abnormalities

- Prune belly syndrome

- Ccloacal anomaly

- Urologic sequale of anorectal
anomalies

- Rhabdomyosarcoma

- Primary megaureter
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3.5 Male Genital Tracts

- Testicular torsion

- Epididymitis/orchitis

- Germ cell tumor
- Undescended testis

- Rhabdomyosarcoma

- Fusion anomalies of the

Mullerian ducts

3.6 Female Genital Tracts

- Congenital vaginal occlusion

- Ovarian cysts (including torsion)

- Germ cell tumors

- Rhabdomyosarcoma

4. Neuroradiology

4.1 Imaging Modalities

- Plain radiographs, ultrasound, CT

- MR

- MRA

4.2 Skull - Caput succedaneum - Convolutional marking
- Subgaleal hemorrhage - Wormian bone
- Cephalohematoma - Premature craniosynostosis
- Fractures - Lacunar skull
- Langerhans cell histiocytosis
- Metastatic neuroblastoma
4.3 Spine - VATER association - Ewing sarcoma - Congenital dermal sinus
- Discitis - Aneurysmal bone cyst - Absence or hypoplasia of the

- Tuberculosis spondylitis

- Langerhan’s cell histiocytosis
- Metastases (including leukemia and
lymphoma)

- Scoliosis

- Sacrococcygeal teratoma

odontoid, os odontoideum
- Segmentation anomalies
- Kippel-Feil anomaly

- Sprengel deformity

- Spinal dysraphism
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- Diastematomyelia
- Sacral agenesis (including caudal

regression syndrome)

4.4 Brain - Holoprosencephaly - Chiari malformations - Acute disseminated
- Anomalies of the corpus callosum - Cephaloceles encephalomyelitis (ADEM)
- Hydranencephaly - Aqueductal stenosis - Leukodystrophy
- Dandy-Walker malformations - Migrational disorders
- Bacterial infections - Tuberculous infections, viral
- Hypoxic/ischemic injury in the infections (encephalitis), TORCH
newborn (germinal matrix hemorrhage | infections, AIDS
- Periventricular leukomalacia - Neurocutaneous syndromes
- Vein of Galen malformation
- Posterior fossa tumors
- Supratentorial tumors
- Venous sinus thrombosis
4.5 Spinal Cord - Myelomeningocele, meningocele, - Diastematomyelia, dermal sinus
lipomyelomeningocele, tethered cord, - Neurofibroma, astrocytoma,
intradural lipoma, hydrosyringomyelia | ependymoma, metastases
5. Cardiovascular System
5.1 Imaging Modalities - Plain radiographs -CT - MRI

bla
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5.2 Congenital heart disease
with decreased pulmonary

blood flow

- Tetralogy of Fallot

- Ebstein anomaly

- Tricuspid atresia
- Pulmonary atresia with intact

ventricular septum

5.3 Cyanotic congenital
heart disease with increased

pulmonary blood flow

- Transposition of the great arteries

- Truncus arteriosus

5.4 Acyanotic congenital
heart disease with increased

pulmonary blood flow

- ASD
- VSD

- PDA

- Endocardial cushion defect

5.5 Congenital heart disease
with pulmonary venous
congestion or normal

pulmonary blood flow

- Coarctation of the aorta, interrupted
aortic arch, aortic stenosis
- Total anomalous pulmonary venous

return below the diaphragm

- Hypoplastic left heart syndrome

5.6 Anomalies of viscero-

atrial situs

- Basic concepts of situs solitus,

situs inversus and situs ambiguous

5.7 Vascular rings and other
congenital anomalies of the

great vessels

- Double aortic arch

- Left aortic arch with aberrant right
subclavian artery

- Right aortic arch with aberrant left

subclavian artery

- Anomalous left pulmonary artery or
pulmonary sling

- Right aortic arch with aberrant
subclavian artery and left ductus

arteriosus
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5.8 Syndromes with - Marfan syndrome
congenital heart disease or - Takayasu aortitis
vascular disease - Kawasaki disease
5.9 Acquired Heart and - Pericarditis

Vascular Disease

5.10 Cardiac Operations - Glenn shunt, Blalock-Taussig
shunt, Norwood procedure, arterial

switch, Fontan procedure

6. Musculoskeletal System

6.1 Imaging Modalities - Plain radiograph - CT, ultrasound - MR
6.2 Congenital/ skeletal - Achondroplasia - Osteopetrosis
dysplasia - Osteogenesis imperfecta - Developmental dysplasia of the
hip

- Thanatophoric dysplasia

- Chondrodysplasia punctate

- Asphyxiating thoracic dystrophy
- Multiple cartilagenous exostoses
- Enchondromatosis

- Polyostotic fibrous dysplasia

- Meurofibromatosis
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6.3 Infection/Inflammatory

- Pyogenic osteomyelitis

- Septic arthritis

- Juvenile rheumatoid arthritis
- Congenital syphilis, rubella
- Ttuberculosis osteomyeliatis
- Hemophilic arthropathy

- Toxic synovitis of the hip

6.4 Neoplasm - Osteochondroma - Langerhan’s cell histiocytosis
- Unicameral bone cyst - Chondroblastoma
- Aneurysmal bone cyst
- Metastases

6.5 Trauma - Accidental trauma - Non-accidental trauma

- Slipped capital femoral epiphysis

6.6 Metabolic/Endocrine

- Rickets

- Renal osteodystrophy
- Scurvy

- Bone age determination

- Hypophosphatasia

6.7 Osteochondroses

- Blount disease

- Physiologic bowing

- Legg-Perthes disease

b&
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9. BREAST IMAGING ROTATION

M 315213 Milestones 14 Breast imaging rotation

AALLINT o

Imaging procedures Minimum requirement rotation 1 rotation 2
Wuazilana Sous Wuazulana Sous Wwagilama | Seuj
@%}’Jﬂﬁul'ﬂﬂ ﬁ”m@lugm @9]}')8@]1!!@\1
Mammogram 50 200 25 100 25 100
Ultrasound 20 50 10 25 10 25
Breast MRI - 2 - - - 2
Breast Intervention
- Under stereotactic guidance | - 3 - - - 3
- Under ultrasound guidance - 5 - - - 5
Galactography - 1 - - - 1
M3Us2inszav EPA 14 Breast imaging rotation
Mammogram Ultrasound MRI breast Breast intervention | Galactography
320U medical knowledge ® lo-e ® lo-m ® lo-m ® lo-e ® -
Rotation 1 Level 1 Level 1
Rotation 2 Level 2-3 Level2 | Level2-3 | Level 2 Level 1 Level 1 Level 1

o0
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Rotation 1 Rotation 2
Skills 52AUM o 32AUN -
Imaging procedure 1. Mammography FEAUN o

2. Ultrasound

1. Breast intervention
- Under stereotactic guidance
- Under ultrasound guidance

2. Galactography

Medical Knowledge

v
WTAUN o

1. Imaging methods and

positioning

1. Mammography

- Indication and contraindication
- Technique and Positioning

2. Ultrasonography

- Indication and contraindication

- Scanning Technique and optimization

1. MRI breast

- Indications, contraindications, techniques and protocols
2R o

1. Breast intervention

- Indications and contraindications

2. Galactography

- Indication and contraindications

el
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2. Normal anatomy and

physiology

1. Dynamic physiology of breast system Mammography

- Breast development

- Lactation

- Aging involution

2. Normal anatomy of the breast system
- Mammary glands

- Mammary ducts

- Cooper’s ligament

- Nipple and areolar

- Terminal duct lobular unit (TDLU)

- Lymph node

- Vascular supply

3. Pathology of the breast

1. Pathologic images (mammogram and ultrasound)
a. Fibrocystic change

b. Fibroadenoma

c. Benign calcification

2. Imaging interpretation (ACR BI-RADS 0-3)

[

]
=

TTAUN lo

1. Pathologic images of carcinoma (mammogram and US)

- Ductal carcinoma

- Lobular carcinoma

- Medullary carcinoma

- Papillary carcinoma

- Mucinous carcinoma

- Tubular carcinoma

b
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2. Ductal carcinoma in Situ (DCIS)

3. Malignant calcifications

4. Abscess

5. Imaging interpretation (ACR BI-RADS 0-6)
6. Other special malignant condition

- Inflammatory breast cancer

- Malignant phyllodes

7. Phyllodes tumor

8. Hamartoma

9. Post-operative change and fat necrosis
S5AUT o

1. Other special malignant condition

- Paget’s disease

- Sarcoma

- Lymphoma

- Metastasis

2. High risk lesion

- Atypical ductal hyperplasia

- Atypical lobular hyperplasia

- Lobular carcinoma in Situ

e
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3. Proliferative change

- Fibroadenosis

- Sclerosing adenosis

- Radial scar

4. Papilloma, papillomatosis

5. Breast augmentation

- Normal appearance of implants by imaging
- Intra/extracapsular rupture

- Direct injection of implant material

6. MRI feature of breast cancer
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1. MEDICAL RADIATION PHYSICS
1.1 Basic Radiation Physics
B1 Basic Nuclear Physics (2 hours)
1. Atomic mass and energy units: Electron volt (¢V) and atomic mass unit (amu)
2. Electromagnetic radiation
3. Organization of the atom:
3.1 Composition and structure
3.2 Electron binding energy and Quantum energy levels
3.3 Atomic emissions and nuclear emissions
4. Structure of nucleus:
4.1 Nuclear particles and nuclear energy levels
4.2 Nuclear force, binding energy and mass deficit
4.3 Nuclear stability (Neutron-proton ratio: line of stability), even-odd nucleon
relationships
5. Nomenclature: Nuclides, isobars, isotopes, isotones, isomers
6. Radioactive decay:
6.1 Decay schemes
6.2 Decay characteristics and symbols
7. Mathematics of radioactive decay:
7.1 Physical half-life biological half-life, effective half-life
7.2 Average life
7.3 Parent-daughter relationship
8. Units of activity: Curie and Becquerel, specific activity
B2 Interaction of photon & electron with matter (2 hours)
1. Photon interactions

1.1 Photoelectric interaction
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2.

3.

4.
5.

6.

1.2 Compton interaction
1.3 Pair Production
Probability for each interaction
2.1 Cross section
2.2 Factors affected each interaction
Importance of interaction related to radiation works
3.1 Radiation diagnostic
3.2 Radiation Therapy
3.3 Nuclear medicine
Ionizing Radiation
Interaction of electron with matter

Parameter related to particle energy loss

B3 Radiation quantities and units (1 hour)

I.

2.

8

9.

Tonization

Ionizing radiation

. Nuclide

. Energy deposition event

. Measurement of radiation
. Exposure

. Kerma

. Quantities of dose using in radiation protection

Radioactivity

10. Exposure rate from gamma emitters

B4 Production of X-rays (1 hour)

1.
2.
3.

4.

Bremsstrahlung
X —ray spectra
Characteristic x-rays

X-ray beam quality and quantity
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5. Half value layer (HVL) of x-ray beam
6. Calculation of HVL and inverse square law
7. Anode materials and filtration
8. X-ray circuit waveform
B5 Quality of X- rays (1 hour)
1. The quality of x rays
2. Half value layer
3. Spectral distribution of X rays
4. Effect of filters on x ray beam
5. Measurement of half-value layer
6. Exponential attenuation
7. Equivalent photon energy
8. Energy and wave length of x rays
9. Hard and soft x rays
B6 Radiation dosimetry system (1 hour)
1. Ionization chamber
1.1 Ionization method
1.2 Free air chamber
1.3 Thimble chamber
1.3.1 Condenser chamber
1.3.2 Farmer chamber
1.3.3 Special chamber
- Extrapolation chamber
- Parallel plate chamber
1.4 Environmental conditions
1.5 Type of ionization chambers
1.5.1 Pulse type ionization chamber

1.5.2 Current type ionization chamber
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- lonization chamber
- Proportional counter
- Geiger Mueller counter
2. Colorimetry
3. Chemical dosimetry
4. Film dosimeter
4.1 Film components
4.2 Latent image
4.3 Optical density
4.4 Advantage
4.5 Disadvantage
5. Thermoluminescence dosimetry
5.1 Thermoluminescence fluorescence
5.2 Type of TLD
5.3 Apparatus for measuring thermoluminescence
5.4 Glow curve
5.5 Advantage
5.6 Disadvantage
6. Scintillation dosimeter
7. Semiconductor detector
B7 Basic knowledge of medical computer & application (1 hour)
1. Definition
2. Digital data
3. Components of computer
- Central processing unit
- Input / Output devices
- Storage devices

- Communication network (bus)
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- Digital images
Computer vision
- Mammography
- Chest x-rays
Computer assisted radiation therapy
- Treatment planning system
- Digital reconstructed radiographs

- Online portal images

B8 Diagnostic X-ray equipment (2 hour)

1.

2.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

Direct and alternation current

Single-phase and three-phase circuits

. High voltage circuit

. Control panel components

. Backup timer

. High voltage components

. High frequency circuits

. Tube housing and envelope

. Cathode

Grid controlled tubes
Tube and filament current
Anode

Line focus principle

Heel effect

Off-focus radiation

Focal spot blooming

Heat units

Heat Limit curve

Anode heat monitors

AALLANT 1o
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20. Tube life and warm-up procedures
B9 Screen film radiograph (1 hour)
1. Radiographic film
2. X-ray film processing
3. Intensifying screen and fluorescence screen
B10 Fluoroscopy (1 hour)
1. Introduction to fluoroscopy and radiography.
1.1 Meaning
1.2 Basic principle of the production of fluoroscopic and radiographic imaging
2. X-ray machines
2.1 Composition of general or conventional radiographic machine
- X-ray tube
- Beam limiting devices
- Tube support
- High tension cable
- High tension generator and circuit
- Control tube or panel
- X-ray table
2.2 Composition of general or conventional fluoroscopic machine.
- X-ray tube
- X-ray tube carriage and screen holder
- Fluorescent screen
- Serial changer or spot film device
- Additional accessories
2.3 Image intensifier.
- Principle and construction of x-ray image intensifier tube
- Optical viewer and image distributor

- Closed circuit television system, video tape recorder, cine camera,
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photospot camera
- Care and maintenance of x-ray machines
- Radiation protection during the fluoroscopic and radiographic examination
B11 Computerized tomography (1 hour)
1. Components of a CT scanner
1.1 The gantry
1.2 X-ray circuit
1.3 X-ray tube
1.4 Radiation detectors
1.5 Patient support table
1.6 Computer system
1.7 Operator’s console
2. CT Numbers
3. Contrast resolution
4. Spiral CT scanning
5. Radiation dose from CT scanning
6. Radiation safety for radiation personals
B12 MRI (1 hour)
1. Principle of MRI
2. MR instrumentation
3. Basic MR pulse sequences (spin echo and gradient echo)
4. Type of MR images ( T1w, T2w, PDw images)
5. Suppression and cancellation techniques
6. Safety
B13 Radiotherapy equipment (1 hour)
Basic principles and operations of radiotherapy equipment
1. Kilovoltage units

2. Co-60
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3. Linear accelerator
4. Simulator
5. CT simulator
6. Treatment planning system
7. Fabrication of treatment aids
8. Respiratory gating
9. Portal imaging
B14 Introduction in radiopharmaceuticals (1 hour)
1. Design and production
1.1 Design characteristics of radiopharmaceuticals
1.2 Production of radionuclides
1.3 Radionuclide generators
1.4 Molybdenum-99 / Technetium-99m generator system
1.5 Technetium radiopharmaceuticals
1.6 Other single photon agents
1.7 Radiopharmaceuticals for positron emission tomography
1.8 Mechanism of localization
B15 Radionuclide imaging: SPECT, Digital imaging system, In vivo study (1 hour)
1. Gamma camera
1.1 Components of gamma camera
1.2 Principles of operation
1.3 Digital camera
1.4 Performance parameters of gamma camera
1.5 Quality control of gamma camera
2. Digital imaging system, SPECT, PET, and QC
2.1 Computing terminology and the function of major hardware components of
digital computer used in nuclear medicine

2.2 The representation and storage of numbers and images in digital computer
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3.

2.3 The capabilities and operation of the gamma camera/computer interface (A/D
converter)
2.4 Digital imaging in NM system
2.5 Matrix mode of SPECT
2.6 Physical basis of SPECT
2.7 SPECT acquisition and reconstruction technique
2.8 SPECT filters
2.9 SPECT quality assurance
2.10 Basic principle of PET and cyclotron
2.11 PET instrumentation
2.12 Clinical and research application of PET
In vivo studies
3.1 Tracer principles
3.2 Compartment modeling
3.3 Static system (tracer dilution principle)

3.4 Kinetic systems

B16 Bone density measurement (1 hour)

1

2.

8.
9.

. Basic principles of bone mineral density (BMD) equipment

Application of BMD for diagnosis

. Simple circuits

. Photon absorption techniques
. Bone density measurements

. Advantage of DPA over SPA

. Patient Radiation dose

Dual photon energies

Comparison between DXA and DPA

10. Filtration systems

11. Electronic systems and scintillation detectors
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12. Display unit
B17 Radiation protection in diagnostic radiology (1 hour)
1. Basic principles of radiation protection
2. Reduction of radiation exposure of the staff: time, distance, shielding
3. Reduction of radiation dose to the patient
4. Effective dose
5. Regulations, equipment regulations
6. Radiation detectors
7. Natural background radiation
8. Proper radiological technique in diagnostic imaging
B18 Radiation protection in Nuclear Medicine (1 hour)
1. Hazards from radioactive unsealed source
2. Maximum permissible body burden, MPBB
3. Maximum permissible concentration, MPC
4. Hot lab design
5. Rules and regulation in the hot lab
6. Hot lab monitoring
7. Storage of radioactive materials
8. Accidents
9. Contamination and decontamination
10. Radioactive waste disposal and control
11. Transportation of radioactive materials
B19 Radiation protection in radiotherapy (1 hour)
1. Treatment in radiation oncology
2. Dose limit for radiation workers and for publics
3. Radiation Protection for teletherapy
3.1 Design and calculation on for barrier thickness against primary radiation,

secondary radiation and leakage radiation
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3.2 Neutron protection from linear accelerator
4. Radiation hazard and legal aspect of radiation protection
4.1 Storage, preparations transportation of radiation source
4.2 Test for Leakage radiation
4.3 Radiation monitoring
B20 Legal aspect of radiation protection establishments (1 hour)
Radiation hazard and legal aspect of radiation protection
1. Laws and Criteria concerned radiation workers, i.e. atomic energy for peace act, labor
protection act for BE 2541
2. Responsibility of the Head of Department
3. Responsibility of the technical officer
4. Radiation application for radiation worker, step for application and the use of standard
forms
1.2 Physics of Diagnostic Radiology
D1 Introduction to radiographic technique (1 hour)
1. Parameters related to radiographic image quality (e.g. KV, mAs, FFD, OFD, FOV,
Object thickness)
D2 Digital Imaging (1 hour)
1. Basic principle of digital imaging
-CR
-DR
- DSA
- DSI
D3 Quality assurance in diagnostic X-ray instruments (1 hour)
1. Basic principle of quality control and quality assurance of radiographs and diagnostic x-
ray instruments
D4 Mammography (1 hour)

1. Mammography
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D5 Advanced computed tomography (1 hour)
1. HRCT
2. CT Fluoroscopy
3. CT Angiography
4. Post processing
5. Quality control for CT
D6 Ultrasound (2 hours)
1. Physical properties of ultrasound
2. Ultrasound transducer
3. Acoustic impedance
4. Axial and lateral resolution
5. Ultrasound instrument
6. Doppler ultrasound
7. Tissue Harmonic
8. Quality assurance and preventive maintenance
D7 Advanced MRI (1 hour)
1. Fast MR pulse sequences
2. MR spectroscopy
3. MR angiography (TOF, PC and CE)
4. Techniques of cardiac MRI
5. Methods in functional brain MRI (Diffusion, Perfusion, BOLD)
D8 PACS (1 hour)
1. Basic Principle in PACS
2. PACS connection
3. DICOM Format
4. Storage
D9 Concepts of image quality (1 hour)

1.3 Physics of Nuclear Medicine (N1-N5)

ola
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N1 Radiopharmaceuticals

N2 Radiation detection systems in nuclear medicine
N3 Radionuclide counting statistics

N4 Internal radiation medicine

N5 Radioimmunoassay and related procedures

1.4 Physics of Radiation Therapy (T1 - T7)

T1 Photon beams

T2 Electron and particle beams

T3 Radiation therapy treatment planning

T4 Brachytherapy

T5 Advanced in radiotherapy

T6 Quality assurance/quality control in radiotherapy

T7 image guided radiotherapy

[O14]
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2. RADIOBIOLOGY

A. Basic Molecular Cell Biology (3 hours)
- Basic concepts in molecular cell biology
- Molecular techniques in Radiobiology

B. 1. Basic Radiation Biology (10 hours)
- Molecular aspects of radiobiology
- Action of ionizing radiation on cells
- Molecular response to radiation action

2. Biological basis of radiotherapy

- Proliferation kinetics and normal organ response
- Tumor growth kinetics and tumor organ response
- Analysis of cell survival curve
- Five R’s in radiotherapy

C. Health Effects of Ionizing Radiations (5 hours)
- Acute effects of total body irradiation
- Radiation carcinogenesis
- Effects of ionizing radiations on embryo and fetus
- Genetics effects of ionizing radiation

- Radiation cataractogenesis

ocd
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1. NEURORADIOLOGY
NEUROIMAGING
Knowledge
Basic and Advanced Instrumentation
Must know 1. Plain films
2. Computed tomography (CT)
- Basic techniques
- Multidetector CT (MDCT)
- CT dose reduction technique
- CT angiography (CTA)
- CT perfusion imaging
3. Magnetic resonance imaging (MRI)
- Spin echo
- Gradient echo
- Inversion recovery
- Chemical shift imaging
- Suppression techniques
- Fast imaging techniques
- Diffusion/perfusion imaging
- MR angiography (MRA)
- MR spectroscopy
- Functional MRI
4. Angiography
- Catheters
- Injection rates

- Projections

o0&
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- Filming sequences

- Complications
Brain and coverings
A. Normal anatomy
Must know 1. Skull, sutures

2. Major apertures
3. Hemispheres, cortex, gyri, sulci
4. Normal myelination
5. Fissures and cisterns
6. Basal ganglia, thalamus, hypothalamus, pituitary gland, pineal gland
7. Brain stem and cerebellum
8. Ventricles, choroid plexus
9. Vessels and major branches
B. Congenital CNS lesions
Must know
1. Embryology of brain development
2. Normal variants
3. Disorders of organogenesis
Must know - Anencephaly
- Cephaloceles
- Chiari malformations (I-IV)
- Corpus callosum anomalies: agenesis, dysgenesis, lipomas
- Hydranencephaly
- Porencephaly
4. Disorders of neuronal migration and sulcation
Must know - Lissencephaly

- Cortical dysgenesis: agyria-pachygyria, polymicrogyria

ob
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- Heterotopia
- Schizencephaly
5. Disorders of diverticulation and cleavage
Must know - Holoprosencephaly (alobar, semilobar, lobar)
- Septo-optic dysplasia
- Absent septum pellucidum
6. Posterior fossa cystic disorders
Must know - Dandy-walker complex
- Mega cisterna magna
- Arachnoid cyst
7. Disorders of histogenesis (phakomatoses)
Must know - Neurofibromatosis type I and type II
- Tuberous sclerosis
- Sturge-Weber syndrome
- Von Hippel-Lindau syndrome
Should know - Ataxia-telangiectasia (Louis-Bar syndrome)
- Rendu-Osler syndrome
- Basal cell nevus syndrome
C. CNS Infections
1. Pyogenic infections
Must know - Meningitis
- Cerebritis
- Abscess
- Subdural and epidural empyema
2. Encephalitis
Must know - Herpes simplex (HSV I & 1I)
- Human immunodeficiency virus (HIV)

Should know - Sporadic and epidemic prion disease (Creutzfeldt—Jakob disease)
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- Subacute sclerosing panencephalitis (SSPE)
3. Granulomatous infections
Must know - Tuberculosis
- Fungal infection
- Parasite infection
Should know - Sarcoidosis
4. Infections in the immunocompromised host and patients with AIDS
Must know - Toxoplasmosis
- Progressive multifocal leukoencephalopathy (PML)
- Cytomegalovirus infection
- Cryptococcal infection
D. Intracranial tumor
1. Glial tumors (gliomas)
Must know - Astrocytomas
- Glioblastoma multiforme (GBM)
- Oligodendroglioma
- Ependymoma
- Subependymoma
- Choroid plexus papilloma
- Subependymal giant cell astrocytoma
- Pleomorphic xanthoastrocytoma
2. Neuronal and mixed neuronal-glial tumors
Must know - Ganglioglioma
- Gangliocytoma
- Lhermitte-Duclos disease
- Dysembryoplastic neuroepithelial tumors (DNETS)
- Central neurocytoma

- Olfactory neuroblastoma (esthesioneuroblastoma)

oc
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3. Meningeal and mesenchymal tumors
Must know - Meningioma
- Hemangiopericytoma
- Hemangioblastoma
- Osteocartilagenous tumors
Should know - Fibrous histiocytoma
- Malignant mesenchymal tumors
4. Pineal region tumors
Must know - Germinoma
- Teratoma
- Pineoblastoma
- Pineocytoma
- Primitive neuroectodermal tumors (PNET)
- Pineal cysts
Should know - Embryonal carcinoma
- Yolk sac (endodermal sinus) tumors
- Choriocarcinoma
- Retinoblastoma
5. Sellar and parasellar tumors
Must know - Pituitary adenoma
- Craniopharyngioma
- Rathke’s cleft cyst
- Meningioma
- Arachnoid cyst
- Hypothalamic glioma
- Hamartoma
- Chordoma

- Pituitary hypoplasia with ectopic posterior bright spot,

o
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pituitary apoplexy, pituitary abscess
6. Cerebellopontine angle tumor
Must know - Nerve sheath tumor
- Meningioma
- Epidermoid
- Arachnoid cyst
- Metastasis
7. Intraventricular tumors
Must know - Choroid plexus papilloma
- Choroid plexus carcinoma
- Colloid cyst
- Giant cell astrocytma
- Central neurocytoma
8. Infratentorial tumors
Must know - Medulloblastoma
- Ependymoma
- Brainstem glioma
- Juvenile pilocytic astrocytoma
- Hemangioblastoma
9. Hemopoetic neoplasms
Must know - Lymphoma
- Leukemia
- Multiple myeloma and its variant
Must know 10. Metastatic tumors
E. Neoplasm of scalp or skull
Must know - Osteoma
- Fibrous dysplasia

- Hemangioma
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- Chondrosarcoma
- Osteosarcoma
- Chordoma
- Metastasis
- Histiocytosis
F. Trauma
Must know 1. Primary lesions
- Skull fracture, scalp hematoma/laceration
- Extracerebral hemorrhage
- Epidural hematoma
- Subdural hematoma
- Subarachnoid hemorrhage
- Intracerebral lesions
- Cortical contusion
- Intraventricular hemorrhage
- Brainstem injury
- Deep cerebral gray matter injury
- Diffuse axonal injury
Must know 2. Secondary lesions
- Cerebral herniations
- Traumatic ischemia, infarction
- Diffuse cerebral edema
- Hypoxic injury
Must know 3. Vascular injuries
- Dissection
- Pseudoaneurysm
- Carotid-cavernous fistula

G. White matter diseases
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Must know 1. Multiple sclerosis
2. Acute dissiminated encephalomyelitis (ADEM)
3. Small vessel ischemic disease, hypertension
4. White matter change in elderly
5. Radiation/chemotherapy changes
6. Osmotic myelinolysis
Should know 7. Dysmyelinating disorders
- Adrenoleukodystrophy
- Krabbe’s
- Metachromatic leukodystrophy (MLD)
- Alexander
- Canavan’s
8. Neurodegenerative disorders
- Alzheimer disease and other cortical dementias
- Extrapyramidal disorders and subcortical dementias
- Parkinson disease
- Cerebellar degenerations
H. Cerebrovascular disease
1. Ischemic and infarction
Must know - Strategies for imaging
Must know - Etiology
- Occlusions large/small vessel
- Embolic
- Watershed (hypoperfusion)
- Hypoxia/anoxia
- Dissection
- Fibromuscular dysplasia (FMD)

- Vasculitis

lala
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- Venous thrombosis
- Vasospasm
2. Non-traumatic intracranial hemorrhage
Must know - Etiologies
- Aneurysm
- Arteriovenous malformation
- Tumor
- Hematologic causes
- Drugs
- Infarction
- Amyloid angiopathy
- Hypertension
3. Aneurysms
Must know - Types
- Berry aneurysm
- Giant aneurysm
- Fusiform aneurysm
- Dissecting aneurysm
- Mycotic aneurysm
Must know - Complication: rupture, mass effect, hydrocephalus, spasm
4. Cerebrovascular malformations
Must know - Capillary telangiectasia
- Cavernous malformation
- Developmental venous anomaly (DVA)
- Arteriovenous malformations (AVMs): brain and dural
- Vein of Galen aneurysmal malformation
I. Metabolic, endocrine, toxic and systemic disorders

Should know - Hypoglycemia
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- Alcoholic encephalopathy
- Hepatic encephalopathy
- Acute hypertensive encephalopathy
- Chronic hypertensive encephalopathy
- Idiopathic intracranial hypertension
- Carbon monoxide poisoning
- Osmotic demyelination syndrome
- Radiation and chemotherapy
- Mesial temporal sclerosis
- Status epilepticus
Should know - Kernicterus
- Drug abuse
- Hypothyroidism
- Fahr disease
J. Hydrocephalus
Must know - Intraventricular obstructive hydrocephalus
- Extraventricular obstructive hydrocephalus
- Aqueductal stenosis
- Normal pressure hydrocephalus
- CSF shunts and complication
K. Cognitive imaging
Should know  Role of advanced imaging in
- Epilepsy
- Dementia

- Psychogenic disorders

lacd
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ANGIOGRAPHY AND INTERVENTIONAL NEURORADIOLOGY

Must know

1. Technique of basic catheterization incerebral angiogram
2. Indications: elective and emergency
3. Risks, complications and management
4. lodine contrast media: types and pharmacological properties, contrast
reaction and management
5. Interpretations of basic neuro- vascular diseases
- Aneurysms (rupture/nonrupture, berry/pseudoaneurysm, giant)
- Arteriovenous malformation (AVM)
- Dural AV shunts / arteriovenous fistula (AVF)
- Stenosis/occlusion (atheroscleortic, thromboembolic, spontaneous
dissection, arteritis, Moya Moya, Takayasu, FMD)
- Trauma (dissection, pseudoaneurysm, AVF, carotid-cavernous
fistula)
- Common vascular neoplasms (meningioma, juvenile
angiofibromas, paragangliomas, hemangioblastomas)
- Venous or dural sinus thrombosis
- Spinal vascular diseases (including normal spinal angiogram)
- Variations and collateral anastomosis
6. Indications, risks and benefits of neurointerventional procedures including

embolization, angioplasty and stenting

la&
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HEAD AND NECK IMAGING

A. Paranasal sinuses and Nasal cavity
Must know 1. Anatomy
2. Congenital disease
Must know - Encephalocele
Should know - Dermal sin’us tract
- Choanal atresia
- Dacrocystocele
3. Inflammatory diseases
Must know - Sinusitis and its complication
- Acute sinusitis
- Polyposis
- Mucocele
4. Benign sinus tumors
Must know - Osteoma
- Antrochoanal polyp
- Juvenile angiofibroma
- Inverted papilloma
Must know 5. Malignant sinus tumors
B. Orbit and visual pathways
1. Anatomy
Must know - Ocular structures
- Bony orbit
- Extraocular muscles
- Optic nerve sheath complex
- Visual pathway
2. Intra-ocular lesions

Must know - Retinoblastoma

lab
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- Melanoma
- Retinal detachment
- Metastases
- Infection and inflammation
- Drusen
- Phthsis bulbi
Should know - Retrolental fibroplasias
- Coat’ disease
- Primary hypertrophuic persistent vitreous (PHPV)
3. Intraconal lesions
Must know - Optic nerve glioma
- Optic nerve meningioma
- Lymphoma
- Pseudotumor
- Graves’ disease
- Vascular anomaly
- Neurofibroma/schwannoma
- Infection
- Metastasis
4. Extraconal lesions
Must know - Infection and inflammation:
- Metastasis
- Rhabdomyosarcma
- Vascular anomaly
- Lymphoma/leukemia/myeloma
5. Trauma
Must know - Fracture of orbital walls

- Extraocular muscle entrapment

lac)
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- Injury of the globe and optic nerve
C. Skull base
Must know 1. Anatomy
2. Nonneoplastic disorders
Must know - Cephaloceles
- Dysplasias
- Inflammation / infection and obstruction of sphenoid sinus
Should know - Variation of sphenoid bone
- Vascular variants
3. Tumors and tumorlike conditions
Must know - Fibrous dysplasia
- Chordomas
- Chondroid tumor
- Meningiomas
- Craniopharyngimas and Rathke’s cleft cysts
- Juvenile angiofibromas
- Pituitary adenomas
- Neurogenic tumors
- Mucoceles
- Aneurysms
Should know - Giant cell lesions
- Aneurysmal bone cysts
Must know 4. Secondary tumor involvement of the skull base
- Direct encroachment
- Perineural spead
- Hematogenous metastasis
Must know 5. Trauma

Must know 6. Cerebrospinal fluid leak

lac
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D. Temporal bone
Must know 1. Anatomy
2. Congenital anomalies
- Anomalies of external ear
- Anomalies of middle ear
- Anomalies of inner ear
- Vascular anomalies: internal carotid artery and high jugular bulb
3. Inflammatory disease
Must know - Otitis media, mastoiditis and complications
- Cholesteatoma
- Malignant otitis externa
- Petrous apex: petrositis, mucocele, chlolesterolgranuloma
Should know - Labyrinthitis
- Labyrinthitis ossificans
- Postoperative temporal bone
- Autoimmune inner ear disease
4. Trauma
Must know - Fractures and ossicular dislocation
- Dysequilibrium and Facial nerve dysfunction
Should know 5. Otosclerosis
Must know 6. Pulsatile tinnitus
- Paraganglioma
- Dural AVMs
- Arteriovenous fistula or AVM of head and neck
- Aberrant internal carotid artery
- High riding/dehiscent jugular vein
E. Oral cavity

1. Anatomy

lagd
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Must know

Must know

Should know

Must know

Should know

Must know

Must know

F. Neck

- Tongue
- Floor of mouth
- Sublingual space
- Submandibular space
2. Benign lesions
- Pleomorphic adenoma
- Nerve sheath tumor
- Fibrooseous diseases
- Lipoma
- Exostoses
- Aggressive fibromatosis
- Rhabdomyoma
- Miscellaneous benign lesions
3. Malignant lesions
- Squamous cell carcinoma
- Lymphoma
- Adenoid cystic carcinoma
- Mucoepidermoid carcinoma
- Liposarcoma
- Rhabdomyosarcoma
4. Infection and inflammation
- Abscess, cellulitis, sialolith
- Ludwig’s angina
- Ranula
5. Vascular malformations
- AVM/ capillary malformation/venous malformation

- Lymphatic malformation

Qo
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Must know 1. Fascias and spaces of the neck
- Pharyngeal mucosal space
- Parapharyngeal space
- Masticator space
- Parotid space
- Posterior cervical space
- Preivertebral space
- Visceral space
Must know 2. The spaces of the neck as a basis for differential diagnosis
Must know 3. Pharyngeal mucosal space
- Congenital Lesions
- Tornwaldt cyst
- Infectious and Inflammatory Lesions
- Retention cyst of pharyngeal mucosal space
- Tonsillar inflammation
- Tonsillar / Peritonsillar abscess
- Benign and malignant tumors
- Benign mixed tumor of pharyngeal mucosal space
- Minor salivary gland malignancy of pharyngeal mucosal space
- Non-Hodgkin lymphoma of pharyngeal mucosal space
Must know 4. Parapharyngeal space
- Prestyloid compartment (as an important landmark)
- Post styloid compartment or carotid space
Must know 5. Carotid space
- Normal variants
- Tortuous carotid artery in neck
- Vascular lesions

- Carotid artery pseudoaneurysm
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- Fibromuscular dysplasia
- Acute idiopathic carotidynia
- Jugular vein thrombosis
- Post-pharyngitis venous thrombosis (Lemierre)
- Benign tumors
- Paraganglioma
- Nerve sheath tumor
- Meningioma
Must know 6. Masticator Space
- Pseudolesions
- Pterygoid venous plexus asymmetry
- Benign masticator muscle hypertrophy
- CNV3 motor denervation
- Infectious Lesions
- Masticator space abscess
- Benign tumors
- CNV3 schwannoma
- Malignant tumors
- CNV3 perineural tumor
- Chondrosarcoma
- Sarcoma
Must know 7. Parotid space
- Infectious and inflammatory lesions
- Acute parotitis
- Parotid Sjogren syndrome
- Benign lymphoepithelial lesions-HIV
- Benign Tumors

- Benign mixed tumor
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- Warthin tumor
- Schwannmoma
- Malignant tumors
- Mucoepidermoid carcinoma
- Adenoid cystic carcinoma
- Malignant mixed tumor
- Non-Hodgkin lymphoma
- Metastatic disease of parotid nodes
Must know 8. Retropharyngeal space
- Infectious and inflammatory lesions
- Reactive adenopathy
- Suppurative adenopathy
- Abscess
- Edema
- Metastatic tumors
- Nodal SCCa
- Nodal non-Hodgkin lymphoma
- Non-SCCa metastatic nodes
Must know 9. Perivertebral space
- Pseudolesion
- Levator scapulae muscle hypertrophy
- Infectious and inflammatory lesions
- Acute calcific longus colli tendonitis
- Infection
- Vascular lesions
- Vertebral artery dissection
- Benign and malignant tumors

- Brachial plexus schwannoma
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- Chordoma
- Vertebral body metastasis
Must know 10. Posterior cervical space
- Benign tumors
- Schwannoma
- Metastatic tumors
- SCCa in spinal accessory node
- Non-Hodgkin lymphoma in spinal accessory node
Must know 11. Visceral space
- Inflammatory lesions
- Chronic lymphocytic thyroiditis (Hashimoto)
- Metabolic disease
- Multinodular goiter
- Benign tumors
- Thyroid adenoma
- Parathyroid adenoma in visceral space
- Malignant tumors
- Differentiated thyroid carcinoma
- Medullary thyroid carcinoma
- Anaplastic thyroid carcinoma
- Non-Hodgkin lymphoma
- Parathyroid carcinoma
- Cervical esophageal carcinoma
12. Hypopharynx, larynx, and cervical trachea
Must know - Infectious and inflammatory lesions
- Croup
- Epiglottitis in a child

- Supraglottitis

ac
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- Trauma
- Laryngeal trauma
Should know - Benign and malignant tumors
- Upper airway infantile hemangioma
- Laryngeal chondrosarcoma
Should know - Treatment — related lesions
- Post — radiation larynx
Must know - Miscellaneous
- Laryngocele
- Vocal cord paralysis
- Acquired subglottic -Tracheal stenosis
13. Lymph nodes
Must know - Nodal classification: the level system
- Lymphadenitis and etiology
- Criteria for assessing metastatic nodes
Must know 14. Squamous all carcinoma: primary site, perineural tumor spreading and nodes
Must know 15. Post -treatment neck
G. Jaw and dental pathology
Must know 1. Odontogenic cyst
2. Ameloblastoma
3. Fibroosseous lesion
4. Inflammation and infection
5. Vascular malformations
Should know 6. Nonodontogenic cyst: bone cyst

7. Nonodontogenic tumors

Spine and spinal cord

A. Anatomy and biomechanics

a&
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Must know

- Vertebral column

- Facet joints and transverse processes

- Lamina and spinous processes

- Support ligaments

- Specific characteristics of cervical, thoracic and lumbar segments
- Craniovertebral junction

- Spinal cord anatomy

- Vascular and functional anatomy of spinal cord

- Normal stability and motion

B. Developmental spine disease

Must know

1. Developmental abnormalities
- Myelocele, myelomeningocele
- Chiari II malformation
- Spinal lipomas, lipomyelocele, lipomyelomeningocele
- Tight filum
- Sacrocccygeal teratoma
- Split notochord syndrome, diastamatomyelia

- Meningocele, terminal meningocele, Tarlov cyst

Should know - Dorsal dermal sinus

Must know
Must know
Should know
Should know

Must know

- Fibrolipomas of the filum terminale

- Caudal regression

- Myelocystocele, terminal myelocystocele
2. Congenital tumors: teratomas, dermoid, epidermoid, hamartoma
3. Syringohydromyelia
4. Craniovertebral anomalies: osodontoideum, assimilation of atlas
5. Dysplasia: achondroplasia, osteogenesis imperfecta

6. Neurocutaneous syndromes

ao
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rotation

C. Inflammatory / infection and demyelinating disease

Must know

1. Osteomyelitis

2. Discitis

3. Epidural and paravertebral abscess

4. Tuberculous infection

5. Meningitis/arachnoiditis

6. Spinal cord lesions: abscess, granuloma, transverse myelitis, multiple sclerosis,

ADEM

D. Neoplastic disease

Must know

E. Trauma

Must know

Must know

Must know

1. Neoplasm of vertebra

- Primary benign bone tumors:

- Intradural extramedullary lesions: meningioma,
schwannoma, neurofibroma, lipoma, dermoid,
epidermoid, epidermal inclusion cyst, metastases,
carcinomatous meningitis, lymphoma,

- Intramedullary lesions: ependymoma, astrocytoma,

hemangioblastoma, lymphoma, metastases

1. Biomechanic of injury: flexion, extension, axial loading, compression, distraction,

2. Fractures and dislocation

- Stable fractures: compression fracture, isolated anterior column, isolated
posterior column, unilateral locked facet, clay shoveler’s

- Unstable fractures: hyperextension teardrop, Hyperflexion teardrop, hyperflexion
teardrop, hyperflexion ligamentous injury. bilateral locked facet, odontoid fracture,
Hangman’s fracture, chance, burst

3. Traumatic disc herniation

4. Spinal cord contusion

acl
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5. Intraspinal hemorrhage
- Epidural hematoma
- Subdural hematoma
Must know 6. Post-traumatic abnormalities: syringomyelia, arachnoiditis, pseudomeningocele
and root avulsion instability with spondylolistheasis
Must know 7. Postoperative findings:
- Common spinal procedures and instrumentation
- Normal post-therapeutic appearance
- Failed back syndrome
- Complications of myelography, vertebroplasty, intervention, surgery
F. Degenerative disease
Must know 1. Disc degeneration/ herniation / posterior element
2. Spinal stenosis
3. Arthritis
G. Vascular lesions
Must know 1. Spinal cord AVM
2. Spinal dural AVF
3. Cavernoma
4. Spinal cord ischemia and infarction

Should know 5. Paraspinal AVM

ac
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BODY INTERVENTIONAL RADIOLOGY
Knowledge
1. Principles, indications and contraindications of the followings
1.1 Vascular imagings:
Must know 1.1.1 Angiography
1.1.2 CTA
1.1.3 MRA
1.2 Vascular intervention
Must know 1.2.1 Transarterial embolization
Should know 1.2.2 Angioplasty, venoplasty
1.2.3 Thrombolysis
1.2.4 Transarterial infusion
1.2.5 Transvenous occlusion
1.2.6 Transjugular intrahepatic portosystemic stent (TIPS)
1.2.7 IVC filter placement
1.2.8 Tunnel/ non-tunnel venous catheter placement
1.2.9 Retrieval of foreign body
1.2.10 Aortic stent graft
1.2.11 Hemodialysis access interventions
1.3 Non-vascular intervention
Must know 1.3.1 Abscess and collection drainage
1.3.2 Percutaneous transhepatic biliary drainage (PTBD)
1.3.3 Percutaneous biopsy and drainage under imaging guidance
Should know 1.3.4 Percutaneous nephrostomy (PCN)
1.3.5 Percutaneous cholecystostomy
1.3.6 Percutaneous injection therapy, eg. Liver, tumor, cyst ablation
1.3.7 Tumor ablation

1.3.8 Removal of foreign body

e



1.3.9 Dilatation of biliary stricture/ cholangioplasty
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1.3.10 Biliary stent placement
Should know 2. Imaging technique, patient preparation and patient care
Should know 3. Catheters, guide wires, needles and equipment

Should know 4. Embolic materials
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EMERGENCY RADIOLOGY

Skills (Techniques and Interpretation, also combined with other systems)

Knowledge

Must know

Must know

1. Clinical prediction rules for emergency imaging

- New Orleans Criteria and Canadian CT Head Rule
- Canadian C-spine Rule and NEXUS criteria

- PIOPED criteria and Well’s criteria

2. Appropriateness of imaging in acute conditions

- Appropriateness criteria for acute traumatic conditions

- Head, spine, chest (including rib and aorta), abdominal (including renal
and lower urinary tract), extremity trauma, penetrating neck injury, pediatric
head trauma and suspected physical abuse

- Appropriateness criteria for acute non-traumatic conditions

- Cardiovascular: acute chest pain (suspected aortic dissection, non-specific
chest pain, acute coronary syndrome), dyspnea (suspected cardiac origin),
suspected pulmonary embolism, suspected abdominal aortic aneurysm,
sudden cold painful leg, suspected DVT

- GI: right upper quadrant pain, right lower quadrant pain, left lower
quadrant pain, suspected small bowel obstruction, acute pancreatitis,
suspected abdominal abscess, mesenteric ischemia, upper GI bleeding

- GU: acute flank pain, acute scrotal pain, acute pyelonephritis, acute pelvic
pain, abnormal vaginal bleeding, vaginal bleeding in pregnancy (Ist, 2nd &
3rd trimesters)

- MSK: suspected osteomyelitis, septic arthritis, and soft tissue infection

- CNS: cerebrovascular disease, focal neurologic deficit, headache, seizures
- Pediatrics: headache, seizures

- Thoracic: acute respiratory illness, hemoptysis



3. Imaging techniques, patient preparation and patient care
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Must know - Conventional radiograph
- CT (conventional CT, CT angiography, and CT venography)
- Ultrasound
- MRI (acute stroke and spinal cord compression)
Should know - CT pertfusion, CT cystography
- MRI, MR angiography and venography (for indications other than above)
4. Trauma imaging in Advanced Trauma Life Support (ATLS)
Must know - Concepts of trauma imaging
- Portable radiograph
- Focused Assessment with Sonography for Trauma (FAST) and Extended
Focused Assessment with Sonography for Trauma (EFAST)
-CT
5. Traumatic and non-traumatic conditions
5.1 Central nervous system
Must know - Trauma of brain, skull, orbit, facial structures and aerodigestive tract
- Herniation syndromes
- Non-traumatic hemorrhage
- Cerebral infarction
- Non-traumatic neurovascular conditions e.g. posterior reversible
encephalopathy syndrome (PRES), dural sinus thrombosis
- CNS infections
- Infections of paranasal sinuses, neck, ear and orbits
Should know - Penetrating injuries
- Traumatic neurovascular conditions
- Pituitary apoplexy
5.2 Spine

Must know - Trauma of cervical, thoracic, lumbosacral spine

cla
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- Osteomyelitis/discitis
- Epidural abscess
- Disk herniation
Should know - Acute myelopathy
5.3 Chest
Must know - Chest trauma
- Acute pulmonary infections
- Aspiration pneumonia
- Airway foreign bodies
- Obstructive airway disease
- Esophageal rupture
- Pulmonary embolism and thromboembolic disease
Should know - ARDS: near-drowning, fat embolism syndrome
5.4 Cardiovascular
Must know - Cardiac trauma and tamponade
- Aortic and vascular trauma
- Acute aortic syndrome
- Acute arterial occlusion

- Pulmonary edema

Should know - Volume assessment with IVC ultrasound
5.5 Abdomen
Must know - Abdominal trauma

- Ascites, peritonitis, abdominal abscesses

- Hepatobiliary infection and jaundice

- Pancreatitis

- Urinary tract infection and stone disease

- Bowel obstruction, hemorrhage, infarction and infection

- Inflammatory bowel disease
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5.6 Genitourinary
Must know - Ovarian torsion
- Pelvic inflammatory disease
- Pregnancy complications, e.g. ectopic pregnancy, spontaneous abortion,
subchorionic hemorrhage
- Testicular torsion and infection
- Scrotal and testicular trauma
- Urethral and penile trauma
5.7 Extremities
Must know - Fractures and dislocations of upper and lower extremities
- Pelvic and acetabular fractures
- Insufficiency and stress fractures
- Avascular necrosis
- Septic arthritis
5.8 Pediatrics
Must know - Accidental and non-accidental trauma
- Head, neck, and spine infection
- Respiratory tract infection, foreign body aspiration, respiratory distress
- Intraabdominal infection/inflammation, hemorrhage, bowel obstruction
- Musculoskeletal infection
6. Diagnosis and treatment of acute contrast reaction and extravasation
Must know - Recognition of adverse reactions to contrast media (iodinated and
gadolinium-based) e.g. hypersensitivity and chemotoxic reactions
- Risk factors for adverse reactions
- Evaluating the patient before and after contrast medium administration
- Treatment of adverse reactions

- Treatment of contrast extravasation

(A4
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NUCLEAR MEDICINE
tifon3mn
A. BASIC SCIENCES
1. Basic physics ¥ UIAYINY medical radiation physics and radiobiology
B. CLINICAL STUDIES
1. Radionuclide imaging studies
1.1 Central nervous system
Must know - Brain SPECT
Should know - CSF scan
1.2 Musculoskeletal system
Must know - Bone scan
1.3 Cardiovascular system
Must know - Myocardial perfusion scan
- MUGA scan
1.4 Pulmonary system
Must know - Ventilation-perfusion lung scan
1.5 Gastrointestinal and hepatobiliary system
Must know - Hepatobiliary system
- G.I. bleeding
Should know - Liver RBC scan
1.6 Genitourinary system
Must know - Renal scan
Should know - VUR
1.7 Endocrine system
Must know - Thyroid and total body scan
- Parathyroid scan
- Neuroendocrine scan

1.8 Lymphatic system
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Should know - Lymphoscintigraphy

1.9 Oncology
Must know - FDG PET/CT
Should know - Non-FDG PET/CT
2. BONE MINERAL DENSITOMETRY (Must know)
3. RADIONUCLIDE THERAPY
Should know 3.1 Hyperthyroidism

3.2 Thyroid cancer

3.3 Others e.g. bone pain, NET treatment, etc.

(4}
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RADIATION ONCOLOGY
tifon3mn
A. Basic science
1. Medical radiation physics and radiobiology
B. Clinical radiation oncology
1. Principle of radiation therapy
1.1 Tumor and tissue radiosensitivity
1.2 Factors affecting radiosensitivity
1.3 Aim of treatment
1.4 Indication of treatment
1.5 Result of treatment
1.6 Critical organs and organ tolerance dose
1.7 Radiation complications
1.8 Factors affecting radiation complications
1.9 Management of radiation complications
2. Common cancers — ctiology, epidemiology, natural history, pathology,
pretreatment/diagnostic evaluation, staging, prognostic factors, treatment modalities, result of
treatment and treatment complications
3. Radiation therapy in common cancers
3.1 Breast cancer
3.2 Cervical cancer
3.3 Lung cancer
3.4 Hepatobiliary cancer
3.5 Head and neck cancer
3.6 CNS tumor
3.7 Colorectal cancer
3.8 Prostate cancer

3.9 Esophageal cancer

cal
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3.10 Gastric cancer
3.11 Emergency in radiation therapy
3.12 Radiation therapy in benign disease
4. Radiation equipment
4.1 Teletherapy (External beam radiation therapy)
4.1.1 Megavoltage machines
- Cobalt-60 unit
- Linear accelerator: photon and electron beam
4.2 Brachytherapy
4.2.1 Low-dose rate brachytherapy
4.2.2 Medium-dose rate brachytherapy
4.2.3 High-dose rate brachytherapy
4.3 Simulation machines
4.3.1 Conventional simulation
4.3.2 CT simulation
4.3.3 MRI simulation
4.4 Accessories
4.4.1 Wedge
4.4.2 Bolus
5. Radiation treatment techniques
5.1 Simulation
5.2 Radiation treatment planning
5.2.1 Target volume delineation
5.2.2 Normal tissue contouring
5.2.3 Radiation techniques
5.2.3.1 2D radiotherapy
5.2.3.2 3D radiotherapy

5.2.3.3 Intensity modulated radiation therapy (IMRT)

[
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5.2.3.4 Volumetric arc radiation therapy (VMAT)
5.2.3.5 Stereotactic radiosurgery
5.2.3.6 Stereotactic radiotherapy
5.2.3.7 Intraoperative radiotherapy
5.2.4 Radiation beam parameter
5.2.5 Radiation dose and fractionation
5.3 Radiation treatment verification

5.4 Radiation treatment delivery
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SYSTEM EVALUATION FORM

Y | v a aa o o dl ISP [ Ly a 9 a e .
ananstlaeuiuglssilungatide inwrnisdeans nstingiqeiluAudnans uazianai Inenisdunnainnisdf)imas (direct

observation) Laz end-of-rotation global assessment

UULUTEIUANTUIZULL e FAUT vt
NN ITE AT 0 oo oo o ST
L] Plain film VATATEAL oo FagliFunalsviluetinetias level ........
L] Fluoroscopy a1a4l9ATAL.................. fiaaldfunatlsziiuasinedion level ........
L] Ultrasound  28415ATEAL..ooovereeee. FagliFunalsviluetinetias level ........
Ller PAIATEAL e FagliFunalsviluatinatias level ........
LI MRI PAIATEAL e FaqliFunalsviluetinetias level ........
NI T aR e,

1. mifﬁ’mm%mﬂ@ﬁ”ugmﬁéﬁ nyuaranivlunisgiuazulanavesiioy (EPA-R 2)
[ 1 18948 menasnenie uaziise Lab ldasutiou
[ 2 1tls=dB maaasnanie uaz/ise Lab Asuiiou
[ 315158 mgaasene uaziise Lab asuliauusiagimuasdianassyds Tasutiou

[ 4 itls=d meaadnanie wazsise Lab Asuiiou anunsaaguiiymuazdenassedslinsunnsinu

° o o

2. maﬂmﬁmmﬁmﬁuﬁmﬁmﬁmmezmLﬂuiumﬁjmt,mmﬂ@m X-ray Tuidu84 patient identification and radiographic technique

(position, inspiration, exposure Wag rotation) (EPA-R 10)

[ 1 lidszifiumatiniugundrAyuazanduy

o

[ 2 AnsdsziiumafiniugundrAtyuazany udbinsutiow

<

o

[ 3 ansnsndszifiumaiiaiugiundAyuazdanduléinsuiion uidaldgnsiesinun

o

[ 4 gnansodszifiumatiniugundAyuazanduliinsutiou gniesianus
o .

[ 5 ansnsndszifiumatiniugundi Ayuazanduliinsutiou gniesianun uazuieiloymdetinnaiai wulldsginendes

Lﬁﬂmfrﬁuﬂwlﬁvlfnvlﬁ (14 AreAINNAUEN-177)
[ 6 aflsunnstlsedivluded
3. ANNN909N9AIA ultrasound Augilaglfatinamnnzan (EPAR 2)
[ 1 wisengilaaliinsanamiunisnga ultrasound
[] 2 /aen transducer @%5UN13M394 ultrasound lFaginamnnza

[ 3 1@an transducer wazlmAtiAN13M394 ultrasound MUNITEN



[J 4 dan transducer 1HmaTiAnnsnea ultrasound Mumsnzas uaziliuuiilfnuaninaasilos
[ 5 llaFunastlsziiuluiadien

4. n3rapNEuseNangtaenewdiniunimgaanis (EPAR 6)

Fluoroscopy CT MRI

1 aal#igUadulutiueney Inalilfasune

2 g31nefeieLidreannsmsea CT/MRI winasaalfigilaendulutivaan

3 @%U’]Eaﬁ'ﬂﬁﬁyﬂfmmgmLL@&‘]J?SI?;I‘]]‘LW]I%ﬂ%ﬂ@ﬂﬁ?ﬂmim% CT/MRI udaasaliifjilhaiduludiuaen

4 eRunefiiedsdaudnuazls limigaaaz lEumemma CTMRI wazmadenauudntsal ey lulusen

5 ldlAsunislsviiuluvinda

o

5. Mawisangiaanowdinfunisnsanseslfiunisanarsivisdilinvaeniaensi (EPAR 10)

Fluoroscopy CT MRI

12
=

1 n31udiatiedlunisan contrast agent Winvaasiaanan
s v =

2 nudetstdedinuvisanisszdaliunisan contrast agent Wnnaeniaanan
v ] dqjil £ = o = 7 v Y o o = % = [J %
3 noudersddetinniitendssyds uazaunsawBaniaelinsand 1 uiun1sn9@a contrast agent Wnuaan @ann 14
v ] dyil £ A o = Yo v v & a '2“ v v
4 noudietisddadinunizanasszds ansnsnwiren il lingen uazidenaiinues contrast agent N4 THmanzan
5 Tlafunsdszdinluivden
6. 1@8N imaging protocol Waz scanning parameters Tun19n99a CT/MRI Nwinzanuayfivselomiategeqanugian e Anlads

81¢) A 1A Uaz problem lists vevtlaeiuiunufdniiaelisu (EPAR 2, EPA-R 8, EPAR 10)
CcT MRI

] | A v, .
1 lsinzudnAsiaenli imaging protocol azls
= . . o W o A
2 188N imaging protocol i LLmiummmu'amW;mm@ﬂﬂ
A . . v Yy a A& v oa . a & % A o d' My
3 1@an imaging protocol 1§ uazniuienvdedaids wastyunfenaniniu winflavsedfuulfauludls

& . X Y Yy Ny A A a & o a . . P a &
4 \@an imaging protocol 1§ nauded faida uaztlymnenaiaiu aunsadsunlasu imaging protocol 1Hiladitlymifintiu

RN ELNMHEEH]

v
=l

5 ldlAsun1stsziRuluinda

7. NN3PNENNUNATNANHULANNRAUNANAFIANUNS (EPAR 3)

Plain radiograph Ultrasound CT MRI

1 TdnudneazmnuRalnAng Ay
2 wudnHurANRALNANAATY weldaunsnussenalfignsias

3 wuAnurANEALNANA1ATY arnnsaussnalfignéiesusliansnsalinisitiaduisaliinasanuunitiage 14

'
o a

4 wudneaizANNRaLUNAN&ATY anunsnussanaligniiasuararunsnliinnaitiadevisaliinisaruunitiadamianiiuliunn
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= 1
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5 lailAFunsdsziinluinden
8. AnunnlfiaraumnudAyiaunaslunnI e UNaanuzANNRALNANATaNY (EPA-R 3)

[ 1 TdaunsnasumanudiAnynaumnas

o

[ 2 asuaaudnAtyliting desiasfules

)

[ 3 awnsnansuaudAtyiauvasls

o

9. WiAuwuzind uiunisamainiinegnsaunandulfmnnzan (appropriate next steps) (EPA-R 5)
(11 Tdanunsnlsianuussin 18

U] 2 WAzt s bl winnzas

¥y a A v

[ 3 WiAnuuzilfimnnzan wiliansnsouenmeua wse def visededaneinisnsmaniuueii
[ 4 Wieuunilfmanzan wheanssymnua vise 4oh vivede@areanismnsanuueti

10. YinEEAUNMEEINgElUN1521E9UNAN1IM397 (EPAR 3, EPAR 9)

[ 1 Wlaensalaeanimdingulignsies

b4 1

[ 2 Whennsalnesnmdangelignsies ustlinssdy desiesiulge

k24 o b4

[ 3 Whennsnlesnudsnguléigniies nezduuazidinlade

]

11. nmadesiadayaanunzanuiadnanasanuiilulyméd dyvseqniauliifuanansduazunnefguagilos  (EPAR 1, EPAR 4,

EPA-R7)

v

[T 1 Tdnautlymnfiatiu

[ 2 nerutlymniiat welidesiodaya

' v
= ! Y

[ 2 nautlymnindu desiedeyals wsiligniies

U
v

[ 3 nouilaymfliAnde uazdsiadayalignies
12. ﬂﬁiﬁﬂ@ﬁ?ﬁﬂéﬂ% (EPA-R 9)
[ 1 lidesnsrufiiae
[ 2 #emsfufiilhafaanimi lwanza
! gﬂ@ﬁ?ﬁu?@.ﬂ’mﬂﬁi’]ﬂmmﬁxmu witlsluanstieponuidivaniivla
[ 4 #emsfufiilhnethamnzay uszuanslfidiufisanusiveniivla

13. NN9ARAINLETINIU (EPAR 9)

a

(] 1lddeansiugsueny

al

(] 2 Aeansrutisonanulius luidaian

a

(] 3 @eananufduaulfaiugiulv

[ 4 #emsfuftanaulii dhauiazgniesmaenian
14, ﬂﬂi‘[ﬂimﬂﬁ/ﬂax‘lﬁmﬂﬁLL@ZI]’]QZLLVIiﬂgﬁﬂu?II'm@Lﬁﬂ%”uiuitﬁdﬁﬂﬂdﬁ"ﬂﬂﬁﬂfﬂi[ﬂﬁ‘fm (EPA-R 7, EPA-R 10)
[ 1 hinszwindeTymuazanizunsndeuiifniu
12 Tdanunsouflailywuazninzunandeulfedamnzanuasliaaanudoaiviae
[ 3 ldgnsnsoudlatiygnuasnizunsndeufinasutly uwibnenaennudasmae lunafimsnzas

14 anunsodmnisufilatfymuazninzunandeaulfmanzauiumanuaiunnaesnues wazlfiEneaeniny daawaelunan
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15. ANFURATOLARINUN IFFUNALMNNELAZANATFBNAT (EPA-R 9)

[ 1 lsdsuRegeuluniind AlESuneunune

U] 2 suiieau luntini AEFUNaUnNne wRsNuEati

[ 3 fuRiageuluntind A EFUNaUUNIe e NUANN WA ATFABLIAN
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Level 0 mapaasufiaenlunii lianunsoufmel

Level 1 anunsnufjiReuuazliinisiiadevisediiadauanlsalinalinisasunuaeseanansdednalnddn
Level 2 anunsnfjiReuuazlinistadesvisediadauantsnls melfmsTuuzaasenansd

Level 3 anunandfjiieuuazliiniminaseviseinadouantsnliios lnzenazevite bizeduuzainenansd

Level 4 aunsnufjiieuuazlinismtadesvisediadauanisnliies wazaunsalinistuuspouaninilszaunisnd
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fineindn 14
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01 EVALUATION FORM FOR VASCULAR INTERVENTION

EVALUATION FORM FOR VASCULAR INTERVENTION
Procedure ..o (Aortogram, Peripheral or Visceral arteriogram, 5%6])

Disease/ DIiagnoSis ......ccovuruieiiiriririiieirarrr s rr s ran Rotation NUSZLAR. ...eeeveereeereeeieeeeeenae

Lﬁaﬁuq@] 24 \Gan dadlanalsziinagnatanszay 1: 1 A39
Lﬁaﬁuq@] 36 Ao dadlanalsniduatnionszay 2: 1 a39

a & o ¥ o A
BAUNVIEIL TED VLN bttt ettt et en e sae e s s e ns AR ———

1. mydamdayadugundaguazsudulu vinranmms vascular intervention Mnanzaunuyi e (EPA-R 8)

o °

(11 63298 @329319m0 uas Lab néaguazsnduliasudin

°

112 1619298 @379519m8 waz Lab Adeuazsnduasudin

o

L3 1632398 @329919me uaz Lab Ndaguazduduasudinudasldymussdanisszisdmgihsiiasudau

3

[ 4 16238 @399979me sz Lab Adanuazdnduasudun smansnagddywussdanisszisldasudm

2. myveanuiugaNangiisnawdn UM ¥inkann1Ine vascular intervention (EPA-R 6)

o !

[ 1 aaldidhoduluduseuay laoldldatuns

U

De

3 v K

[1 2 a3u18837919TVaIMI0 T3 waadsraliilroduludusay

U

v
2 o A

1 3 aSunefetotied anuass wazdselomindiqoa lasuannmsasie usidsvelvitaduludusan

U U

1 4 aSunedetoried anuass wazdselomingddioazlesuannminsie wazmaianan wardsveliiiaiduluduuey
U U

3. muassudihenewdIunInT uazdesldiunsdemsiiuisfidivaeniien (EPA-R 10)

9
A

11 ny1uTeUe%lun138 iodinated contrast medium LT%aaALABA

v o A o

[1 2 n9uTa1ie® Tavinuniani33x331un138a iodinated contrast medium LTN#aaaLRaa

v A [

13 n71uTaed Tarunian13idd wazansalasouneliwiaudnsun1In1ia iodinated contrast medium Winnaaaliaa la
U

' v

1 4 ny1uteed Taaunianisseis snnsaasounteliwied waziianwuiiawuad iodinated contrast medium LT LAl RINTEN
U

4. FININNRANNNINNS vascular intervention ﬁ'mgﬂwvlﬁaf;mmm:au (EPA-R 2, EPA-R 6)
] 1 8170 puncture #aaaLdaa ba
]2 #3130 puncture waaaidaa wasla vascular sheath 'lo
13 88130 puncture WaaALAaa b& vascular sheath wazldan I TRUFIU LA DL ANTEY

v

] 4 33130 puncture #aaaLdaa L& vascular sheath Wan MEHRIIADENIANNZRY LazIwnansanluraaaiaandasnsle

1 5 §3150 puncture WaaALaaa L& vascular sheath tan bMa8aW AN IANIZRYN 1A IRIUIURADALRANABINTIF LAY

o @ & A & [
FUINIDMAADNIIVUNEINVY (adVance) VL@

5. NMIATIANLANBULANUHEALUNGIIN angiogram (EPA-R 3)
11 vanmeinavaivaaaliaandndle
[ 2 sau1snuand v inaaaiaanialné e

[ 3 RINN50UDNANBILE NAWIZIINTIIVBIRAALRaaNRALNG L6

'
a

[] 4 gn310UaNantue ﬁmww:m:mmamaamﬁa@]ﬁwﬂnmﬁgnﬁaa wazRUTnlimTIRsswsalnsiuunidassniandule

NfigaadIndaInIzay
6. lidunzihdansumiaanuinassdundudnldinunzan (recommendation of appropriate next steps) (EPA-R 5)
T 1 ldanunsaldduussiala

[ 2 Tdduuetinle weldinanzay

11 3 Tduusin ldinanzaw Lwi‘l&immmuaﬂmqwa 738 786 nITaLREVAINIATIINUULHN




01 EVALUATION FORM FOR VASCULAR INTERVENTION

11 4 Tdduusin ldinanzan WIBNIZYNANA W30 o6 WITaiFveINIaTII UL

%

7. FnseaumIgesslumITEIUNANNIATIA angiogram ﬁgﬂ 04 netL 1 lede seanseruflanumuiisy (review) nuenanss (EPAR 3,
EPA-R 9)

[ 1 fminenunslizenadosiui ldnumuilsy (review) nuaransdidusiulng

[ 2 fminenunalizenadostui ldnumuiisy (review) nuaransdunssiu uddanusan LLa:ﬁwa@ia;‘Tﬂm

13 §msnenunaliseandasiufilanuniuiisy (review) fuana1sdunagin Lwivl,ajﬁwasiapjﬂw

(1 4 fmsmonunaseandasnui lanunuilsy (review) iuenanse Lm'wai’lmmﬂa’wsm"ﬁmvaléjlajniz'ﬁ'u/gﬁﬁaaﬂguﬂgq

] 5 fimsnununagaandadnuil lenuniuilau (review) rTua'lmiﬁl,l,a:l%nm'lvlﬁgnﬁaa NYeTU

8. mafeanInugily (EPAR 4, EPAR 9)
[ 1 lFesanugie
12 gesnsnugih HEENNENT b AN AN
A o 91 ' i ' =< & &
L1 3 Fasnanugihoadiminzay ualivaasfisanuiunaniiule

A o o ' v & K 3 3
[]4 ﬁaﬁ'ﬁﬂﬂl}dﬂ? HII NN 2N AR E Lmzua@ﬂ%munm'smmuanmuslﬁ]

9. M3FasNINULIIMIY (EPA-R 1, EPAR 9)
U1 1lsiResnsnuesNn
U
[ 2 sasnsnudinewleudlitaamn
U
13 fasnsnuiTinnuldaidusiulng
U )

(14 ﬁamsﬁ'mjs”mmu"[ﬁﬁ AL NABINRDALIN

o ~ da &
10. MyaszwinfvanumIniuazlywiniiawluniasia angiogram (EPA-R 7, EPA-R 10)
' o = G4 bl da &
(11 ldasznsinfisanunmsaluasd ynfiedn
[ 2 laisansaunladgw leasrananzauuas lduannudiamae
[ 3 laisansaunladgwiiaasudld uddinsnsesnutiswnialwiafmanza
[ 4 uiludgyimanzsunuanamansaasaniad uazlalinsnaaanutismaaluiafimmazay

] 5 swnndamsun lwdywuaznzunsndenldinanzsunuanusaninvasanas uasldlinsvaanutismislunsfiwanzay

o v A da & § % o a &
WIBULLAILLREIN UﬁquﬁﬁﬁLﬂﬂ"U uLﬁa‘ﬂa\‘m%mSmWHﬂ%auﬂﬂ@l

11, ANusLAnTaUA WA s UNaLRINBLaLANNATIREIIE" (EPAR 9)
1 lisufiameuluwing 7 ldsunaunane
2 suflevovluntind Alesuuaunany udsunadn liviuiwuara
13 suAepaulunind Alasusounany srunath uariuinuaa

[1 4 sufiaraulwitind A basUNaURNILaENIGNN LazATIAaLIAN

szaudnsnnlagIIn
[ Level 0 — 2naanasuRazauluwnsing laaansadfiaswla
[ Level 1 — ansadfiaen wazlsinsikeseniadhessugnlsalanalanisaivaauaserasdadislnaza
bl
[ Level 2 — sansadiiaew uazlimsinaneniaineasuanlsala malanmstunzaasaranss
[ Level 3 — sansadiiaen uazlimsinaseniaineasuanlsalates Tagarsvansalabvambunzainanaiss

v,

(] Level 4 — aa3adiinew wazlin1sdinansnladnasananlsalaias wazaiunsalin1ssunsrIanruanans
9 u

Uszaumsaitasninla
asduanisisziin  Satisfied / Unsatisfied

2| & v A Y <
ﬁaa'ﬁniﬁl%{ﬂiﬂ,&l% (200 B i L ) TR (AVHEB).eereerecneeerrsnrerssssnrrsssnnerssssnsessssssessssnnesans




02 EVALUATION FORM FOR NON-VASCULAR INTERVENTION

EVALUATION FORM FOR NON-VASCULAR INTERVENTION
Procedure .........oiuiiiiniii e {Drainage, Biopsy)

Disease/ DiagnoSis ......coiveiuiieiiiiei e e e e e Rotation NUTEEW......eeeeeieieeeerereennes

\laiuge 24 1Gow daldnadssidusenalansdy 1: 1 A%
Wloiugn 36 LAow daslduatsziliueensloesead 2: 1 A%

= ¢ °
Faunngdilvednin

a o & ) o 9 o , 3 £ a9t
1 ﬂ']‘i’fﬂ@‘Vi’]“].l'rﬂ%NW%P%WW@@LL&S’,QW@%I%ﬂ’]ﬁ“ﬂ']“ﬂ@ﬁ]ﬂ’ﬁ“ﬂ']ﬂ non-vascular intervention stmmmam'uqﬂ’m -

as °

O 1 16528 avam9me wag Lab AdndzLazsdnldnsusam

4

as ° 5

0 2 1615248 a5a19me wae Lab AdndLazsdwasudim

4

a

O 3 16wd@ a339319me use Lab iddauaziiduasudanudagldamussdonsswdvhudiellasudam

O & I6ted@ a9a9919me use Lab Niddauaziidvnsudin mumassudgywussdanirmdsldnmudom

2. m‘ﬁﬂuamwﬁwamm@'ﬂ’aaﬁamﬁﬁum‘aﬁ’m‘”@ﬂm‘i‘ma non-vascular intervention -
O 1 valfithedulubuesmay To'ldldafune

= i85S v = v & =
0 2 afunefsdotsdvasmaasia usdadsnlh mmamﬂwwaw

= = o o & = e o wa v = PV & =
0 3 afunefisdasd anuiies LLTNzﬂ'ﬁZIEl“ﬁ%“ﬂ ?UQ%Q@WﬂW?@?T@] LLN?QG“U@IW%TJ?BLSE%SLUU%QQN

e g

' '

Y9z ldSunmsesia waemaiondy wandwe il eiduluineay

U
3. nMslatAnaneen NUAaLAFaNA pre/ intra-procedural imaging _

[ 1 gansavanmeimewadaieng e wazdunisniiaundle

= T 4 a =
O 4 afunefisfovsd anuies uazdselemd

@37,

[ 2 sansavennnufialnafienizaiza die

[ 3 sansausnauenzanzasfinay ndldgndas u,mm;n"a:mi%ﬁ”mﬁﬁa]ﬁyﬁalﬁﬂﬁﬁﬂLguﬂiﬁa}ﬁaﬁwin%Lﬂu"l,@”mn“ﬁq@
2ENIYNA DL TN

O 4 mmﬁmmﬂmmmm:Lﬁ]ﬂxaaﬁﬁmﬂﬂé’gﬂﬁm L.mtz'mMiﬂ%’mﬁﬁaﬁw%ﬂﬁmﬁﬁLmﬂiﬁﬁ]ﬁy‘ﬁm%Lﬂ%"L@Tmn'ﬁﬁg@ay’w

2

andaunanzay Wanmad (route) Lazin3aI8aMINI (imaging guide) Avnanzauluntsviiaamled
4. MANINNRARNNINNG non-vascular intervention ﬁ'uqmg"lﬁamwmmw _
[ mmmLﬁaﬂ@qﬁﬂimﬂ%m‘iﬁ’m“’mmﬂ@i’asmmmmm
[ 2 susedesimiudunisirndaansledosnanans ay
0 3 mansalagdnsstlydidumisndasnsidodananza
v g X2 X Y
[ 4 gransa N9meszuneyaanfiudwie lapenawana
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EVALUATION FORM FOR FLUORSCOPY &IVP STATION
(ie esophagogram, upper Gl study, small bowel follow through, barium enema, defecography, excretory
urography, voiding cystogram)
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EVALUATION FORM FOR FLUORSCOPY &IVP STATION
(ie esophagogram, upper Gl study, small bowel follow through, barium enema, defecography, excretory
urography, voiding cystogram)
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